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AMINOMETHYL -(HETERO)ARYL DERIVATIVES AND THEIR USE 

AS TRYPTASE INHIBITORS 

The present invention relates to chemical compounds useful 
5 as pharmaceuticals. More particularly it relates to certain 
novel aminomethyl derivatives, to pharmaceutical compositions 
comprising aminomethyl derivatives, to the use of aminomethyl 
derivatives as tryptase inhibitors, to a process for preparing 
aminomethyl derivatives, and to intermediates useful in the 
10 preparation of aminomethyl derivatives. 

Tryptase is an enzyme that belongs to a large class of 
enzymes known as the serine proteases. It is secreted by mast 
cells and has been found to be involved in a variety of 
biological processes, such as inflammation. It is believed to 
15 be a mediator in the development of such diseases as asthma, 
allergic rhinitis, inflammatory bowel disease, eczema, 
psoriasis, atopic dermatitis, urticaria, conjunctivitis and 
rheumatoid arthritis. Inhibitors of the enzyme are therefore 
envisaged to be useful in the treatment of mast cell mediated 
20 diseases such as these (See, for example, Kyle C Elrod & Robert 
P Numerof, "Emerging therapeutic targets in asthma: the 
rationale for mast cell tryptase inhibition", Emerging 
Therapeutic Targets (1999) 3(2), 203-212). 

A variety of tryptase inhibitors are known in the art. 
25 International patent application publication number WO 

9926925 discloses certain pyr imidinones having tryptase 
inhibitor activity. The exemplified compounds all possess a 
strongly basic amidine or guanidine group. 

International patent application publication number WO 
30 9532945 discloses certain bis-aminomethyl and guanidyl 
derivatives having tryptase inhibitor activity. The 
exemplified compounds include certain bis-aminomethylphenyl 
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derivatives (i.e. compounds having an aminomethylphenyl group 
at each end of the molecule) . 

International patent application publication number WO 
9940073 discloses certain bifunctional compounds as tryptase 
5 inhibitors. The exemplified compounds include certain bis- 
aminomethylphenyl derivatives (i.e. compounds having an 
aminomethylphenyl group at each end of the molecule) . 

International Patent Application Publication Number WO 
9720822 discloses N-[4- ( aminomethyl ) benzyl] naphthalene- 1- 
10 sulfonamide as an intermediate. 

Novel compounds possessing one aminomethyl group have now 
been found which are tryptase inhibitors. 

According to one aspect, therefore, the present invention 
provides a compound of general formula I 



which is unsubstituted or substituted by one or two 
25 substituents selected independently from a halogen atom, a (1- 
4C)alkyl group and a ( 1-4C) alkoxy group; 




R 



I 



in which : - 



20 Ar represents an aromatic ring of formula 




A 1 represents O, NH, S, CH or CH=CH; and A 2 and A 3 are each 
selected independently from CH, O, S, N and NH; provided that 
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A 1 , A 2 and A 3 are selected so that they, together with the 
carbon atoms to which they are attached, form an aromatic ring; 

R 1 represents a hydrogen atom, an amino group or a group of 
5 formula NHX 1 (CH 2 ) b R 3 ; 

R 2 represents a group of formula COR 4 or, when R 1 represents a 
group of formula NHX 1 (CH 2 ) bR 3 , a hydrogen atom; 



10 X 1 represents a bond, CO, S0 2 , COO or CONH; 



a represents 0, 1 or 2; 



b represents 0 or an integer of from 1 to 4; 

15 

R 3 represents an unsubstituted or substituted aromatic, 
heterocyclic, ( 1-10C) alkyl, (2-10C) alkenyl, ( 2-10C) alkynyl or 
(3-10C) cycloalkyl group; 

20 R 4 represents a group of formula COR 5 , a group of formula CF 2 R 6 
or an unsubstituted or substituted heteroaromat ic group of 
formula 




25 R 5 represents a (1-6C) alkyl, fluoro ( 1-6C) alkyl or (3- 

1 0C) cycloalkyl group, an unsubstituted or substituted aromatic 
or heterocyclic group, a group of formula OR' or a group of 
formula NR 8 R 9 ; 
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R b represents a fluorine atom, a ( 1-6C) alkyl , f luoro ( 1-6C) alkyl 
or ( 3-10C) cycloalkyl group, an unsubst ituted or substituted 
aromatic or heterocyclic group, a group of formula COOR 10 or a 
group of formula CONR 1:L R 12 ; 

5 

A 4 represents O, NH or S; 

A 5 represents 0, NH or S; and 

10 R 7 , R 8 , R 9 , R 10 , R 11 and R 12 are each selected independently from 
a hydrogen atom, a (1-6C) alkyl group, a ( 3-6C) cycloalkyl group 
and an unsubst ituted or substituted aromatic group; or 
respectively R 8 and R 9 or R 11 and R 12 together with the nitrogen 
atom to which they are attached 

15 form a 5-6 membered heterocyclic ring; but excluding N-[4- 
(aminomethyl ) benzyl] naphthalene-l-sulf onamide ; 

or a pharmaceutically acceptable metabolically labile amide 
thereof; or a pharmaceutically acceptable salt of said compound 
of formula I or said metabolically labile amide thereof. 

20 Compounds of formula 1 have been found to possess activity 

as tryptase inhibitors. 

As used herein, the term unsubst ituted or substituted in 
relation to a group and without further qualification signifies 
that the group is unsubstituted or substituted by one or more 

25 (for example one, two or three) subs t ituent s , said substituent 
or substituents being selected from any atom and group (other 
than a group containing an aminomethylphenyl group) which, when 
present in the compound of formula I, do not prevent the 
compound of formula I from functioning as a tryptase inhibitor. 

30 The term aromatic group as used herein includes a phenyl 

or naphthyl group, such as 1-naphthyl or 2-naphthyl. 

The term heterocyclic group includes a heteroaromatic 
group and a non-aromatic heterocyclic group. 
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The term heteroaromat ic group includes a 5- or 6-membered 
aromatic ring containing from one to four heteroatoms selected 
from O, N and S, the remaining ring atoms being carbon, which 
ring may be fused with a benzene ring or a second 5- or 6- 
5 membered aromatic ring containing from one to four heteroatoms 
selected from O, N and S, the remaining ring atoms being 
carbon. Examples of a heteroaromat ic group are furyl, 
benzofuryl, thienyl, benzothienyl , oxazolyl, benzoxazolyl, 
isoxazolyl, thiazolyl, benzothiazolyl, imidazolyl , 

10 benzimidazolyl, pyrrolyl, indolyl, pyridyl and pyrimidyl . 

An unsubstituted or substituted aromatic or heteroaromat ic 
group may, for example, be unsubstituted or substituted by (1- 
4C) alkylenenedioxy or by one, two or three substituents 
selected independently from 

15 a halogen atom; 
a cyano group; 
a nitro group; 
an (l-4C)alkyl group; 
a (2-4C) alkenyl group; 

20 a (2-4C) alkynyl group; 

a (3-7C) cycloalkyl (1-4C) alkyl group; 
a halo ( 1-4C) alkyl group; 

a group of formula ( CH 2 ) C X 2 ( CH 2 ) d X 3 R 13 in which c represents 0, 1 
or 2, d represents 0, 1 or 2, X 2 represents O, S, SO, S0 2 , NR 14 , 

25 CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , X 3 

represents a bond, 0, S, SO, S0 2 , NR 15 , CO, CONH, NHCO, OCONH, 
NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 13 represents a hydrogen atom, 
an (1-4C) alkyl group, a ( 2-4C) alkenyl group, a (2-4C) alkynyl 
group, a halo ( 1-4C ) alkyl group, a ( 3-7C ) cycloalkyl group, an 

30 indanyl group, an aromatic or heteroaromatic group that is 
unsubstituted or substituted by one or two substituents 
selected independently from a halogen atom, a (1-4C) alkyl group 
and a group of formula (CH 2 ) W X 14 (CH 2 ) X R 38 in which w represents 
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0, 1 or 2, x represents 0, 1 or 2, X 14 represents 0, S, SO, S0 2 , 
NH, CONH, NHCO, NHS0 2 or S0 2 NH and R 3S represents a hydrogen 
atom, a (l-4C)alkyl group or a phenyl group that is 
unsubst ituted or substituted by a halogen atom, a (l-4C)alkyl 
5 group or a (l-4C)alkoxy group, R 14 and R 15 each independently 
represents a hydrogen atom, a (l-4C)alkyl group or, together 
with R 13 and the nitrogen atom to which they are attached, a 
pyrrolidinyl , piperidinyl or morpholino group; and 
a phenyl or naphthyl group that is unsubst ituted or substituted 

10 by ( 1-4C) alkylenenedioxy , or one or two substituents selected 
from a halogen atom, a cyano group, a nitro group, an (1- 
4C)alkyl group, a (2-4C) alkenyl group, a (2-4C) alkynyl group, a 
halo ( 1-4C) alkyl group, a group of formula ( CH 2 ) e X 4 ( CH 2 ) f R 16 in 
which e represents 0, 1 or 2, f represents 0, 1 or 2, X 4 

15 represents O, S, SO, S0 2 , NR 17 , CO, CONH, NHCO, OCONH, NHCOO, 

COO, OCO, S0 2 NH or NHS0 2 , R 16 represents a hydrogen atom, an (1- 
4C) alkyl group, a (2-4C) alkenyl group, a ( 2 -4C ) alkynyl group, a 
halo ( 1-4C) alkyl group, a ( 3-7C) cycloalkyl group, a thienyl 
group or a phenyl group that is unsubsti tuted or substituted by 

20 one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group and a (l-4C)alkoxy group, R 17 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
with R 16 and the nitrogen atom to which they are attached, a 
pyrrolidinyl, piperidinyl or morpholino group. 

25 An aromatic or heteroaromat ic group represented by R 13 may 

be, for example, a thienyl, pyridyl, naphthyl or phenyl group. 

R 13 may represent, for example, a thienyl group or a 
phenyl group that is unsubst ituted or substituted by one or two 
substituents selected independently from a halogen atom, a (1- 

30 4C) alkyl group and a (1-4C) alkoxy group. 

Examples of particular values are: 
for X 2 : O, S0 2 , NH, NHCH 3 , CONH, NHCO, NHCOO or S0 2 NH; 
for X 3 : a bond or O; 
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for c: 0; 

for d: 0, 1 or 2; and 

for R l3 : methyl, isopropyl, cyclohexyl, indan-l-yl, pyrid-4- 

yl, naphth-l-yl, naphth-2-yl, phenyl, 2-f luorophenyl, 3- 
5 chlorophenyl, 4-chlorophenyl , 3-methylphenyl , 4 -methylphenyl 

4 -isopropylphenyl . 

for X 14 : 0; 

for w: 0 or 1 

for x: 0 or 1 

10 for R 38 : methyl or phenyl. 

Examples of particular values for a substituent on a 

substituted aromatic group or a substituted heteroaromatic 

group are methylenedioxy , nitro, methyl, isopropyl, 

cyclohexylmethyl , amino, methoxy, isopropoxy, phenoxy, 
15 benzyloxy, phenoxyethoxy , dimethylamino , acetylamino, 

phenyl a cetylamino, cyclohexyl ami do , 

cyclohexylmethyl amino carbonyl, indan-l-ylaminocarbonyl , pyrid 
4 -ylamino carbonyl , naphth-l-ylamido, naphth-2 -ylamido , 
benzamido, benzoylamino , 3-methylbenzylaminocarbonyl , 4 - 
20 methylbenzylamino carbonyl , 2 -f luorobenzylaminocarbonyl , 3- 
chlorobenz ylamido , 4 -chlorobenzylamido , benzylamido, 
benzyl sulf onylamino, 4-isopropylbenzamido , 

benzyloxycarbonylamino, methanesulf onyl , hydroxy and phenyl. 
Examples of particular values for an unsubs t ituted or 

25 substituted aromatic group are phenyl, 2-naphthyl, 4- 

methylphenyl, 3, 5-dimethylphenyl , 2,4, 6-t rimethylphenyl , 4- 
isopropylphenyl , 3 -methyl -4 -nitrophenyl , 3-methyl-4- 
aminophenyl, 4-isopropoxyphenyl , 3, 4 -dimethoxyphenyl , 4- 
phenylphenyl , 4 -phenoxyphenyl , 4-benzyloxyphenyl , 4- (2- 

30 phenoxyethoxy) phenyl, 4- (N, N-dimethylamino ) phenyl, 4- (N- 
a cetylamino) phenyl, 4 -methane sulphonylphenyl and 4- 
hydroxyphenyl . 
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Examples of particular values for an unsubst itut ed or 
substituted heteroaromatic group are thien-2-yl, pyrrol-2-yl, 
3-benzyloxycarbonylamino- 6 -methyl -pyr id- 2 -one- 1-yl , 3- 
acetylamino- 6 -methyl -pyr id- 2 -one-l-yl and 3 -benzyl ox y car bony 1 - 
amino-6-cyclohexyimethyl-pyrid-2-one-l-yl , thiazol-2-yl, 
benzothiazol-2-yl , 6-benzylaminocarbonylbenzothiazol-2-yl , 5- 
phenyl-thiazol-2 ~yl , 6-phenylcarboxamidobenzothiazol-2-yl , 6- 
( 4 -methyl ) benzylaminocarbonylbenzothiazol-2 -yl , 6- 
cyclohexylmethylaminocarbonylbenzothiazol-2-yl , 6- 
phenylaminocarbonylbenzothiazol-2-yl, 6- (3- 
methylbenzylaminocarbonylbenzothiazol-2-yl , 6-indan- 1- 
ylaminocarbonyl-benzothiazol-2-yl , 6- (2- 
f luoro ) benzylaminocarbonylbenzothiazol-2-yl , 6- ( 4- 
chloro) benzylcarbonylaminobenzothiazol-2-yl , 6- ( 3- 
chloro) benzylcarbonylaminobenzothiazol-2-yl f 6- 
cyclohexylcarbonylaminobenzothiazol-2-yl , 6- (4- 
isopropyl ) phenylcarbonylaminobenzothiazol-2-yl r 6-naphth-l- 
ylcarbonylaminobenzothiazol-2-yl f 6~naphth-2- 
ylcarbonylaminobenzothiazol-2-yl r 6- 

benzylsulf onylaminobenzothiazol-2-yl , and 6 -pyr id- 4 - 
ylaminocarbonylbenzothiazol-2 -yl . 

The term non-aromatic heterocyclic group includes a non- 
aromatic 5- or 6-membered ring containing from one to four 
heteroatoms selected from O, N and S, the remaining ring atoms 
being carbon, which ring may be fused with a non-aromatic or 
aromatic carbocyclic ring or a second 5- or 6-membered aromatic 
or non-aromatic ring containing from one to four heteroatoms 
selected from 0, N and S, the remaining ring atoms being 
carbon. Examples of a non-aromatic heterocyclic group are 
pyrrolidinyl , such as pyrrolidin-2-yl, piperidinyl, such as 
piperidin-4 -yl , piperazinyl, such as piperazin-3-yl and 2,3- 
dihydrobenzof uranyl , such as 2 , 3-dihydrobenzof uran-5-yl . 
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An unsubst ituted or substituted non-aromatic heterocyclic 
group may, for example, be unsubst ituted or substituted by one, 
two or three of: 
a (1-4C) alkyl group; 
5 oxo; 

a group of formula -X 6 - ( CHR 18 ) g -X 7 - ( CH 2 ) h -R 19 in which g 
represents 0, 1 or 2, h represents 0, 1 or 2, X 6 represents 0, 
S, SO, S0 2 , NR 20 , CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH 
or NHS0 2 , X 7 represents a bond, O, S, SO, S0 2 , NR 21 , CO, CONH, 

10 NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 18 and R 19 each 

independently represents a hydrogen atom, an (1-4C) alkyl group, 
a (2-4C) alkenyl group, a (2-4C) alkynyl group, a halo ( 1-4C) alkyl 
group, a ( 3-7C) cycloalkyl group, a thienyl group, a pyrrolyl 
group or a phenyl group that is unsubst ituted or substituted by 

15 one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group, a hydroxy group and a (l-4C)alkoxy 
group, and R 20 and R 21 each independently represents a hydrogen 
atom, a (1-4C) alkyl group or, together with R 19 and the 
nitrogen atom to which they are attached, a pyrrolidinyl , 

20 piperidinyl or morpholino group; and 

a group R 22 in which R 22 is ( 3-7C) cycloalkyl ( 1-4C ) alkyl or a 
phenyl, naphthyl, phenyl ( 1-4C ) alkyl or naphthyl ( 1-4C ) alkyl 
group that is unsubst ituted or substituted on any phenyl or 
naphthyl moeity by ( 1-4C) alkylenedioxy or one or two 

25 substituents selected from a halogen atom, a cyano group, a 

nitro group, an (1-4C) alkyl group, a (2-4C) alkenyl group, a (2- 
4C) alkynyl group, a halo ( 1-4C) alkyl group, a group of formula 
(CH 2 ) ±X 8 (CH 2 ) 3 R 23 in which i represents 0, 1 or 2, j represents 
0, 1 or 2, X 8 represents O, S, SO, S0 2 , NR 24 , CO, CONH, NHCO, 

30 OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 23 represents a 

hydrogen atom, an (1-4C) alkyl group, a (2-4C) alkenyl group, a 
(2-4C) alkynyl group, a halo ( 1-4C ) alkyl group, a (3- 
7C) cycloalkyl group, a thienyl group or a phenyl group that is 
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unsubst ituted or substituted by one or two substituents 
selected independently from a halogen atom, an ( 1-4C) alkyl 
group and a (l-4C)alkoxy group, R 24 represents a hydrogen atom, 
a (1-4C) alkyl group or, together with R 23 and the nitrogen atom 
5 to which they are attached, a pyrrolidinyl , piperidinyl or 
morpholino group. 

Examples of particular values are: 
for X 6 : CO; 

for R 18 : hydrogen or methyl; 
10 for X 7 : a bond, NHCO or NHS0 2 ; 

for R 19 : methyl, cyclopentyl, cyclohexyl, thien-2-yl, pyrrol- 

2- yl, phenyl or 4 -hydroxyphenyl ; 
for g: 0 or 1; 

for h: 0 or 1; and 

15 for R 22 : 2 -naphthylmethyl and 3-chlorobenzyl . 

Examples of particular values for a substituent on a 
substituted non-aromatic heterocyclic group are oxo, acetyl, 2- 
acetylaminopropionyl , 2- (2-thienyl) acetylaminopropionyl , 2- 
cyclopentanoylaminopropionyl , pyrrol -2 -ylcarbonyl , 2- 

20 cyclohexylacetylaminopropionyl , 2- (2- 
thienyl) carbonylaminopropionyl , 2- (4- 

hydroxyphenyl ) acetylaminopropionyl , 2 -phenyl sulf onylamino- 
propionyl , 2-benzylsulf onylaminopropionyl , 2 -naphthylmethyl and 

3- chlorobenzyl . 

25 Examples of particular values for an unsubst ituted or 

substituted non-aromatic heterocyclic group are 2,3- 
dihydrobenzof uran-5-yl , l-acetylpiperidin-4-yl , 1- (2- 
acetylaminopropionyl ) pyrrolidin-2-yl , 1- (2- (2~thienyl) - 
acetylaminopropionyl) pyrrolidin-2-yl , 1- (2- 

30 cyclopentanoylaminopropionyl ) pyrrol idin-2 -yl , 1- (pyrrol- 2 -oyl ) - 
pyrrolidin-2-yl , 1- ( 2-cyclohexylacetylamino- 
propionyl) pyrrol idin-2 -yl , 1- (2 - (2- 

thienyl) carbonylaminopropionyl ) pyrrolidin-2-yl , 1- (2- (4- 
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hydroxyphenyl ) acetylaminopropionyl) pyrrol i din- 2 -yl , 1- (2- 
phenylsulf onylaminopropionyl ) pyrrolidin-2 -yl , 1- (2- 
benzylsulf onylaminopropionyl ) pyrrol idin-2-yl , 6- (naphth-2- 
yl) methyl -2, 5-dioxopiperazin-3-yl and 6- (3-chlorobenzyl) -2,5- 
5 dioxopiperazin-3-yl . 

An unsubstituted or substituted non-aromatic heterocyclic 
group may be, for example, a group of formula 




X 6 -(CHR 18 ) g -X 7 -(CH 2 ) h -R 19 



10 



\ 

y 



-X 6 -(CHR 18 ) g -X 7 -(CH 2 ) h -R 



19 



or 




15 in which X 6 , X 7 , R 18 , R 19 , R 22 , g and h are as defined above. 

The term (l-lOC)alkyl signifies a straight chain or 
branched group. It includes ( 1-4C) alkyl . Examples of a (1- 
10C)alkyl group include methyl, ethyl, propyl, isopropyl, 
butyl, pentyl and hexyl . 

20 An unsubstituted or substituted (1-10C) alkyl group may be 

substituted by, for example, one or two substituents selected 
from a halogen atom and a (l-4C)alkoxy group. An example of a 
substituent on a substituted (1-10C) alkyl group is fluoro. 
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The term (2-10C) alkenyl signifies a straight chain or 
branched group. It includes ( 2-4C) alkenyl . Examples of a (2- 
10C) alkenyl group include ethenyl . 

An unsubstituted or substituted (2-10C) alkenyl group may 
5 be substituted by, for example, a phenyl group that is 

unsubstituted or substituted by a halogen atom, a (l-4C)alkyl 
group or a (l-4C)alkoxy group. An example of a substituent on a 
substituted (2-10C) alkenyl group is phenyl. 

The term (2-10C) alkynyl signifies a straight chain or 
10 branched group. It includes (2-4C) alkynyl . Examples of a (2- 
10C) alkynyl group include ethynyl . 

An unsubstituted or substituted (2-10C) alkynyl group may 
be substituted by, for example, a phenyl group that is 
unsubstituted or substituted by a halogen atom, a (l-4C)alkyl 
15 group or a (l-4C)alkoxy group. An example of a substituent on a 
substituted (2-10C) alkynyl group is phenyl. 

The term ( 3-10C) cycloalkyl signifies a saturated 
monocyclic or polycyclic carbocyclic group. It includes (3- 
6C) cycloalkyl . Examples of values for a ( 3- 1 0C ) cycloal kyl 
20 group include cyclopropyl, cyclobutyl, cyclohexyl and 
adamantyl . 

An unsubstituted or substituted (3-10C) cycloalkyl group 
may be substituted by, for example, one, two or three (1- 
4C)alkyl groups. An example of a substituent is methyl. 
25 The term ( 1-4C) alkylenedioxy includes methylenedioxy and 

ethylenedioxy . 

In the compounds of formula I, the group Ar is 
preferably unsubstituted . 

Preferably A 1 represents O, S or CH=CH . 
30 Preferably one of A 2 and A 3 represents CH or N and the 

other represents CH. 

Examples of values for Ar are 
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Preferably A 1 represents CH=CH and A 2 and A 3 each 
represents CH . 

Accordingly, a preferred group of compounds of formula 1 
is that of formula la 




la 

in which a, R 1 and R 2 are as defined above, or a 

pharmaceutical^ acceptable metabolically labile amide thereof 
or a pharmaceutically acceptable salt of said compound of 
formula la or said metabolically labile amide thereof, 
a is preferably 0. 

Accordingly, a preferred group of compounds of formula I 
is that of formula 




lb 

R 1 preferably represents a group of formula NHX 1 ( CH 2 ) b R 3 - 
Accordingly, a preferred group of compounds of formula 1 
is that of formula 
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NHX 1 (CH 2 ) b R 3 

R 2 

lb 

X 1 is preferably selected from CO, S0 2 or COO. 
b is preferably 0 or 1 . 
5 Examples of particular values for R 3 when it represents an 

unsubstituted or substituted (1-10C) alkyl group are (1- 
4C) alkyl groups such as methyl, ethyl, propyl and t-butyl. 

Examples of particular values for R 3 when it represents an 
unsubstituted or substituted (2-10C) alkenyl group are (2- 
10 4C) alkenyl such as ethenyl, and styryl. 

Examples of particular values for R 3 when it represents an 
unsubstituted or substituted (2-10C) alkynyl group are (2- 
4C)alkynyl such as ethynyl . 

Examples of particular values for R 3 when it represents an 
15 unsubstituted or substituted ( 3-10C) cycloalkyl group are 
cyclohexyl and adamantyl. 

The aromatic group in an unsubstituted or substituted 
aromatic group represented by R 3 may be, for example, a phenyl, 
1-naphthyl or 2-naphthyl group. 
20 The heterocyclic group in an unsubstituted or substituted 

heterocylic group represented by R 3 may be, for example a 
heteroaromatic group selected from furyl, benzofuryl, thienyl, 
benzothienyl, pyrrolyl, indolyl, pyridyl and pyrimidyl. 

An unsubstituted or substituted aromatic or heteroaromatic 
25 group represented by R 3 may, for example, be unsubstituted or 
substituted by ( 1-4C) alkylenenedioxy or by one, two or three 
substituents selected independently from 
a halogen atom; 
a cyano group; 
30 a nitro group; 

an (1-4C) alkyl group; 
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a (2-4C) alkenyl group; 
a ( 2-4C ) alkynyl group; 

a (3-7C) cycloalkyl ( 1-4C) alkyl group; 
a halo ( 1-4C) alkyl group; 
5 a group of formula (CH 2 ) C X 2 (CH 2 ) d X 3 R 13 in which c represents 0, 1 
or 2, d represents 0, 1 or 2, X 2 represents O, S, SO, S0 2 , NR 14 , 
CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , X 3 
represents O, S, SO, S0 2 , NR 15 , CO, CONH, NHCO, OCONH, NHCOO, 
COO, OCO, S0 2 NH or NHS0 2 , R 13 represents a hydrogen atom, an CL- 
IO 4C) alkyl group, a (2-4C) alkenyl group, a (2-4C) alkynyl group, a 
halo ( 1-4C) alkyl group, a ( 3-7C ) cycloalkyl group, a thienyl 
group or a phenyl group that is unsubst ituted or substituted by 
one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group and a (l-4C)alkoxy group, R 14 and R 15 
15 each independently represents a hydrogen atom, a (1-4C) alkyl 
group or, together with R 13 and the nitrogen atom to which they 
are attached, a pyrrolidinyl , piperidinyl or morpholino group; 
and 

a phenyl or naphthyl group that is unsubst ituted or substituted 
20 by ( 1-4C) alkylenenedioxy , or one or two substituents selected 
from a halogen atom, a cyano group, a nitro group, an (1- 
4C) alkyl group, a (2-4C) alkenyl group, a ( 2-4C ) alkynyl group, a 
halo ( 1-4C) alkyl group, a group of formula ( CH 2 ) e X 4 ( CH 2 ) f R 16 in 
which e represents 0, 1 or 2, f represents 0, 1 or 2, X 4 
25 represents O, S, SO, S0 2 , NR 17 , CO, CONH, NHCO, OCONH, NHCOO, 

COO, OCO, S0 2 NH or NHS0 2 , R 16 represents a hydrogen atom, an (1- 
4C) alkyl group, a ( 2 -4C ) al kenyl group, a ( 2-4C ) alkynyl group, a 
halo ( 1-4C) alkyl group, a ( 3-7C) cycloalkyl group, a thienyl 
group or a phenyl group that is unsubst ituted or substituted by 
30 one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group and a (l-4C)alkoxy group, R 17 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
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with R 16 and the nitrogen atom to which they are attached, a 
pyrrolidinyl , piperidinyl or morpholino group. 

Examples of particular values for R 3 when it represents an 
unsubstituted or substituted aromatic group are phenyl, 2- 
5 naphthyl, 4 -methylphenyl , 3 , 5-dimethylphenyl , 2,4,6- 

trimethylphenyl, 4 -isopropylphenyl , 3 -methyl -4 -nitrophenyl , 3- 
methyl-4-aminophenyl, 4 -isopropoxyphenyl , 3, 4 -dimethoxyphenyl , 
4-phenylphenyl, 4 -phenoxyphenyl , 4-benzyloxyphenyl , 4- (2- 
phenoxyethoxy) phenyl, 4- (N, N-dimethylamino ) phenyl, 4- (N- 
10 acetylamino) phenyl , 4-methanesulphonylphenyl and 4- 
hydroxyphenyl . 

When R 3 represents an unsubstituted or substituted non- 
aromatic heterocyclic group, this may be, for example, a group 
of formula 




X 6 -(CHR 18 ) g -X 7 ^(CH 2 ) h -R 1 



\ 

y 



N X D -(CHR 18 ) -X 7 -(CH 2 ) h -R 



,19 



or 



20 




Examples of particular values for R 3 when it represents an 
unsubstituted or substituted heterocyclic group are 2,3- 
dihydrobenzof uran-5-yl , l-acetylpiperidin-4-yl , 1- (2- 
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acetylaminopropionyl ) pyrrolidin-2-yl , l-(2-(2-thienyl)- 
acetylaminopropionyl )pyrrolidin-2-yl, 1- ( 2- 

cyclopentanoylaminopyrrolidin-2-yl, 1- (pyrrol-2-oyl ) pyrrolidin- 

2- yl, 3-benzyloxycarbonylamino-6-methyl-pyrid-2-one-l-yl, 1- (2- 
5 cyclohexylacetylaminopropionyl) -pyrrolidin-2 -yl , 1- (2- (2- 

thienyl) carbonylaminopropionyl ) -pyrr olidin-2-yl , 1- (2- (4- 
hydroxyphenyl ) acetylaminopropionyl) -pyrrolidin-2-yl , 1- (2- 
phenylsulf onylaminopropionyl ) pyrrol idin-2-yl , 1- (2- 
benzylsulf onylaminopropionyl ) pyr rolidin-2 -yl , 3-acetylamino-6- 
10 methyl-pyrid-2-one-l-yl , 3 -benzyl oxyc a r bony 1- ami no- 6- 

cyclohexylmethyl-pyrid-2-one-l-yl, 6- ( naphth-2 -yl ) me thy 1-2 , 5- 
dioxopiperazin-3-yl and 6- (3-chlorobenzyl) -2, 5-dioxopiperazin- 

3- yl. 

R 2 preferably represents COR 4 . 

15 The heteroaromatic group represented by R 4 may, for 

example, be unsubs t ituted or substituted by ( 1-4C) alkylenedioxy 
or by one or two substituents selected independently from 
a halogen atom; 
a cyano group; 

20 a nitro group; 

an (l-4C)alkyl group; 
a (2-4C) alkenyl group; 
a (2-4C) alkynyl group; 
a halo ( 1-4C) alkyl group; 

25 a group of formula ( CH 2 ) k X 9 ( CH 2 ) m R 25 in which k represents 0, 1 
or 2, m represents 0, 1 or 2, X 9 represents O, S, SO, S0 2 , NR 26 , 
CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 25 
represents a hydrogen atom, an (1-4C) alkyl group, a (2- 
4C) alkenyl group, a (2-4C) alkynyl group, a halo ( 1-4C ) alkyl 

30 group, a ( 3-7C ) cycloalkyl group, an indanyl group, an aromatic 
or heteroaromatic group that is unsubst ituted or substituted by 
one or two substituents selected independently from a halogen 
atom, a (1-4C) alkyl group and a group of formula 
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(CH 2 ) wX 14 (CH 2 ) yR 38 in which w represents 0, 1 or 2, x represents 
0, 1 or 2, X 14 represents O, S, SO, S0 2 , NH, CONH, NHCO, NHS0 2 , 
or S0 2 NH and R 38 represent a hydrogen atom, a (1-4C) alkyl group 
or a phenyl group that is unsubs t ituted or substituted by a 
5 halogen atom, a (l-4C)alkyl group or a(l-4C)alkyl group, R 26 
represents a hydrogen atom, a (l-4C)alkyl group or, together 
with R 25 and the nitrogen atom to which they are attached, a 
pyrrolidinyl, piperidinyl or morpholino group; and 
a phenyl or naphthyl group that is unsubst ituted or substituted 
10 by ( 1-4C) alkylenedioxy or by one or two substituents selected 
from a halogen atom, a cyano group, a nitro group, an (1- 
4C)alkyl group, a ( 2-4C) alkenyl group, a (2-4C) alkynyl group, a 
halo (1-4C) alky 1 group, a group of formula ( CH 2 ) n X 10 ( CH 2 ) P R 27 in 
which n represents 0, 1 or 2, p represents 0, 1 or 2, X 10 
15 represents O, S, SO, S0 2 , NR 28 , CO, CONH, NHCO, OCONH, NHCOO, 

COO, OCO, S0 2 NH or NHS0 2 , R 27 represents a hydrogen atom, an (1- 
4C)alkyl group, a ( 2-4C ) alkenyl group, a (2-4C) alkynyl group, a 
halo ( 1-4C) alkyl group, a ( 3-7C ) cycloalkyl group, a thienyl 
group or a phenyl group that is unsubst ituted or substituted by 
20 one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group and a (l-4C)alkoxy group, R 28 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
with R 27 and the nitrogen atom to which they are attached, a 
pyrrolidinyl , piperidinyl or morpholino group. 
25 An aromatic or heteroaromat ic group represented by R 25 may 

be, for example, a thienyl, pyridyl, naphthyl or phenyl group. 

R 2 ° may represent, for example, a thienyl group or a 
phenyl group that is unsubst ituted or substituted by one or two 
substituents selected independently from a halogen atom, a (1- 
30 4C) alkyl group and a (l-4C)alkoxy group. 

When R 4 represents a heteroaromat ic group, this group may, 
for example, be selected from groups of formula 
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in which: 
A 4 and A 5 are as defined above; 

5 

R 29 and R 3C are together ( 1-4C) al kylenedioxy or are each 
selected independently from 
a hydrogen atom; 
a halogen atom; 

10 a cyano group; 
a nitro group; 
an (1-4C) alkyl group; 
a (2-4C) alkenyl group; 
a (2-4C) alkynyl group; 

15 a halo ( 1-4C) alkyl group; 

a group of formula (CH 2 ) qX 11 (CH 2 ) r R 33 in which q represents 0, 1 
or 2, r represents 0, 1 or 2, X 11 represents O, S, SO, S0 2 , 
NR 34 , CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 33 
represents a hydrogen atom, an (1-4C) alkyl group, a (2- 

20 4C) alkenyl group, a (2-4C) alkynyl group, a halo ( 1-4C) alkyl 
group, a ( 3-7C) cycloalkyl group, a thienyl group or a phenyl 
group that is unsubst itut ed or substituted by one or two 
substituents selected independently from a halogen atom, an (1- 
4C) alkyl group and a ( 1-4C) alkoxy group, R 34 represents a 

25 hydrogen atom, a (1-4C) alkyl group or, together with R 33 and 
the nitrogen atom to which they are attached, a pyr rolidinyl , 
piperidinyl or morpholino group; and 

a phenyl or naphthyl group that is unsubst ituted or substituted 
by ( 1-4C) alkylenedioxy or by one or two substituents selected 
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from a halogen atom, a cyano group, a nitro group, an (1- 
4C)alkyl group, a (2-4C) alkenyl group, a ( 2 -4 C ) al kynyl group, a 
halo (1-4C) alkyl group, a group of formula ( CH 2 ) S X 12 ( CH 2 ) t R 35 in 
which s represents 0, 1 or 2, t represents 0, 1 or 2, X lz 
5 represents O, S, SO, S0 2 , NR 36 , CO, CONH, NHCO, OCONH, NHCOO, 
COO, OCO, S0 2 NH or NHS0 2 , R 35 represents a hydrogen atom, an (1- 
4C) alkyl group, a (2-4C) alkenyl group, a (2-4C) alkynyl group, a 
halo ( 1-4C) alkyl group, a ( 3-7C) cycloalkyl group, a thienyl 
group or a phenyl group that is unsubs t i tuted or substituted by 

10 one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group and a (l-4C)alkoxy group, R 36 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
with R 35 and the nitrogen atom to which they are attached, a 
pyrrolidinyl , piperidinyl or morpholino group; and 

15 R 31 and R 32 are together ( 1-4C ) al kylenedioxy or are each 
selected independently from 
a hydrogen atom; 
a halogen atom; 
a cyano group; 

20 a nitro group; 

an (1-4C) alkyl group; 

a (2-4C) alkenyl group; 

a (2-4C) alkynyl group; 

a halo ( 1-4C) alkyl group; and 

25 a group of formula (CH 2 ) U X 13 (CH 2 ) V R 37 in which u represents 0, 1 
or 2, v represents 0, 1 or 2, X 13 represents O, S, SO, S0 2 , 
NR 38 , CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 37 
represents a hydrogen atom, an (1-4C) alkyl group, a (2- 
4C) alkenyl group, a (2-4C) alkynyl group, a halo ( 1-4C) alkyl 

30 group, a ( 3-7C) cycloalkyl group, an indanyl group, an aromatic 
or heteroaromatic group that is unsubst itut ed or substituted by 
one or two substituents selected independently from a halogen 
atom, a (1-4C) alkyl group and a group of formula 
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(CH 2 ) wX 14 (CH 2 ) X R 38 in which w represents 0, 1 or 2, x represents 
0, 1 or 2, X 14 represents 0, S, SO, S0 2 , NH, CONH, NHCO, NHS0 2 , 
or S0 2 NH and R 38 represent a hydrogen atom, a (l-4C)alkyl group 
or a phenyl group that is unsubst itut ed or substituted by a 
5 halogen atom, a (l-4C)alkyl group or a ( 1-4C) alkyl group, R 38 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
with R 37 and the nitrogen atom to which they are attached, a 
pyrrolidinyl , piperidinyl or morpholino group. 

An examples of a particular value for p is 0 . 
10 Examples of particular values for r are 0 or 1 . 

Examples of particular values for X 11 are CONH and NHCO. 
Examples of particular values for R 3j are methyl, phenyl 
and cyclohexyl . 

An example of a particular value for R 34 is hydrogen. 
15 An example of a particular value for s is 1. 

An example of a particular value for t is 1. 
An example of a particular value for X 12 is NHCO. 
An example of a particular value for R 35 is phenyl. 
An example of a particular value for R 36 is hydrogen. 
20 An aromatic or heteroaromat ic group represented by R 37 may 

be, for example, a thienyl, pyridyl, naphthyl or phenyl group. 

R 37 may represent, for example, a thienyl group or a 
phenyl group that is unsubst ituted or substituted by one or two 
substituents selected independently from a halogen atom, a (1- 
25 4C) alkyl group a (l-4C)alkoxy group. 

Examples of particular values for R 37 are cyclohexyl, 
indan-l-yl, pyrid-4-yl, naphth-l-yl, naphth-2-yl, 2- 
f luorophenyl , 3-chlorophenyl , 4 -chlorophenyl , 3-methylphenyl , 
4-methylphenyl and 4-isopropylphenyl . 
30 A 4 and A 5 each preferably represents S. 

Examples of particular values for R 4 are methoxycarbonyl , 
thiazol-2-yl, benzothiazol-2 -yl , 6- 

benzylaminocarbonylbenzothiazolyl , 5-phenylthiazol-2-yl , 6- 
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phenyl carboxamidobenzothiazol- 2 -yl , 6-benzylaminocarbonyl- 
benzothiazol-2-yl, 6- (4 -methyl ) benzylaminocarbonylbenzothiazol- 
2-yl , 6-cyclohexylmethylamino-carbonylbenzothiazol-2-yl , 6- 
phenylaminocarbonylbenzothiazol-2-yl , 6- (3- 
5 methylbenzylaminocarbonylbenzothiazol-2-yl , 6-indan-l- 
ylaminocarbonyl-benzothiazol-2-yl, 6- (2- 
f luoro) benzylaminocarbonylbenzothiazol-2-yl, 6- (4- 
chloro) benzylcarbonylaminobenzothiazol-2-yl, 6- (3- 
chloro) benzylcarbonylaminobenzothiazol-2-yl , 6- 
10 cyclohexylcarbonylaminobenzothiazol-2-yl , 6- (4- 

isopropyl ) phenyl carbonylaminobenzothiazol-2-yl, 6-naphth-l- 
ylcarbonylaminobenzothiazol-2-yl , 6-naphth-l- 
ylcarbonylaminobenzothiazol-2-yl , 6- 

benzylsulf onylaminobenzothiazol-2-yl , and 6-pyrid-4- 
15 ylaminocarbonylbenzothiazol-2-yl . 

Compounds of formula I in which R 1 represents a group 

of formula NHX 1 (CH 2 ) b R 3 and R 2 represents a group of formula COR 4 

have been found to show selectivity for tryptase over other 

serine proteases and are therefore preferred. 
20 Accordingly, preferred compounds of formula I are those of 

general formulae 
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Ie 



A particularly preferred group of compounds of formula Id 
is that of formula If 



NHX 1 (CH 2 YR 3 




5 If 

A particularly preferred group of compounds of formula Ie 
is that of formula Ig 

NHX 1 (CH 2 ) b R 3 




10 



ig 

Preferably R 29 represents a hydrogen atom and R 30 is a 



phenyl or naphthyl group that is unsubs t ituted or substituted 
by ( 1-4C) alkylenedioxy or by one or two substituents selected 
from a halogen atom; a cyano group; a nitro group; an (1- 
4C) alkyl group; a (2-4C) alkenyl group; a (2-4C) alkynyl group; a 

15 halo ( 1-4C) alkyl group; and a group of formula ( CH 2 ) S X 12 ( CH 2 ) t R 35 
in which s represents 0, 1 or 2, t represents 0, 1 or 2, X 12 
represents O, S, SO, S0 2 , NR 36 , CO, CONH, NHCO, OCONH, NHCOO, 
COO, OCO, S0 2 NH or NHS0 2 , R 35 represents a hydrogen atom, an (1- 
4C) alkyl group, a (2-4C) alkenyl group, a (2-4C) alkynyl group, a 

20 halo ( 1-4C) alkyl group, a ( 3-7C) cycloalkyl group, a thienyl 

group or a phenyl group that is unsubstituted or substituted by 
one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group and a (l-4C)alkoxy group, R 36 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
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with R 35 and the nitrogen atom to which they are attached, a 
pyrrolidinyl , piperidinyl or morpholino group. 

An example of a particular value for R 29 is a hydrogen 

atom. 

5 Examples of particular values for R 30 are phenyl, 2- 

naphthyl and 3, 4 -ethylenedioxphenyl . 

Preferably R 32 represents a hydrogen atom and R 31 is a 
hydrogen atom; a halogen atom; a cyano group; a nitro group; an 
(l-4C)alkyl group; a (2-4C) alkenyl group; a (2-4C) alkynyl 
10 group; a halo ( 1-4C) alkyl group; a group of formula 

(CH 2 ) U X 13 (CH 2 ) V R 37 in which u represents 0, 1 or 2, v represents 
0, 1 or 2, X 13 represents O, S, SO, S0 2 , NR 38 , CO, CONH, NHCO, 
OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 37 represents a 
hydrogen atom, an (1-4C) alkyl group, a ( 2-4C) alkenyl group, a 
15 (2-4C) alkynyl group, a halo ( 1-4C ) al kyl group, a (3- 

7C) cycloalkyl group, a thienyl group, an indanyl group, a 
pyridyl group, a naphthyl group or a phenyl group that is 
unsubstituted or substituted by one or two substituents 
selected independently from a halogen atom, an (1-4C) alkyl 
20 group and a (l-4C)alkoxy group, R 38 represents a hydrogen atom, 
a (1-4C) alkyl group or, together with R 37 and the nitrogen atom 
to which they are attached, a pyrrolidinyl, piperidinyl or 
morpholino group. 

Examples of particular values are: 
25 for X 13 : NHCO, CONH or S0 2 NH; 

for R 37 : cyclohexyl, indan-2-yl, pyrid-4-yl, naphth-l-yl, 
naphth-2-yl, phenyl, 2-f luorophenyi , 3-chlorophenyl , 4- 
chlorophenyl, 3-methylphenyl , 4 -methylphenyl , 4 -isopropylphenyl 
and thien-2-yl; 
30 for u: 0; and 

for v: 0 or 1. 

Examples of particular values for R 31 are hydrogen, 
benzylaminocarbonyl , phenyl carboxami do , 2- 
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thienylmethylaminocarbonyl , phenyl ami no carbonyl , 
cyclohexyl amino carbonyl , cyclohexylamido , 

cyclohexylmethyl ami no carbonyl , indan-2 -yl amino carbonyl , pyrid- 
4 -ylaminocarbonyl , naphth- i-ylamido , naphth-2-ylamido, 3- 
5 methylbenz ylaminocarbonyl , 4 -me thylbenz ylaminocarbonyl , 2- 
f luorobenzyl-aminocarbonyl , 3-chlorobenzylamido , 4- 
chlorobenzylamido, benzylamido, benzylsul f onylamino and 4- 
isopropylbenzamido . 

An example of a particular value for R 32 is a hydrogen 

10 atom. 

A particular sub-group of compounds of especial interest 
is that of formula 




,37 



(Ih) 

in which R 1 represents a hydrogen atom or a group of formula 
NHX 1 (CH 2 ) b R 3 ' 

20 Compounds of formula Ih in which R 1 represents a hydrogen 

atom have been found to be highly potent as tryptase 
inhibitors. Those skilled in the art will appreciate that the 
compounds of formula Ih in which R 1 represents a hydrogen atom 
lack a chiral centre at the carbon atom bearing R 1 , and that 

25 this is highly desirable in a molecule intended for development 
as a pharmaceutical. 

In the compounds of formula Ih, R 1 preferably represents a 
hydrogen atom or a group of formula NHX 1 (CH 2 )bR 3 in which R 3 
represents a ( 1-10C) alkyl , ( 3- 10C ) cycloal kyl , phenyl or 

30 naphthyl group. 
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Examples of preferred values for R 1 in formula Ih are 
hydrogen, acetamido, cyclohexylmethylamido and benzamido. 

The term pharmaceut ically acceptable salt refers to an 
acid addition or base salt of a compound of formula I. 
Examples of acid addition salts include salts formed with 
inorganic acids, such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, phosphoric acid or sulfuric acid, and organic 
acids, such as acetic acid, trif luoroacet ic acid, benzoic acid, 
oxalic acid, succinic acid, p-toluene sulfonic acid and 
methanesulf onic acid. Base salts include ammonium, sodium and 
potassium salts. 

The term pharmaceut ically acceptable metabolically labile 
amide refers to an amide formed between a pharmaceutically 
acceptable carboxylic acid and the amino group in the 
aminomethyl group of a compound of formula I, which amide is 
hydrolysed in vivo to afford the aminomethyl compound of 
formula I and the carboxylic acid. Examples of 
pharmaceutically acceptable carboxylic acids include acetic 
acid . 

According to another aspect, the present invention 
provides a process for the preparation of a compound of formula 
I, or a pharmaceutically acceptable metabolically labile ester 
thereof or a pharmaceutically acceptable salt of said compound 
of formula I or said pharmaceutically acceptable metabolically 
labile amide thereof, which comprises deprotecting a compound 
of formula 



in which R a represents a protecting group, followed if desired 




II 



by 



(ii) 



forming a pharmaceutically acceptable metabolically 



labile amide; or 
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(ii) 



forming a pharmaceutically acceptable salt. 



The protection and deprotection of amine groups is well 
known, and is described, for example, in McOmie, Protecting 
Groups in Organic Chemistry, Plenum Press, NY., 1973 and Greene 
5 and Wutts, Protecting Groups in Organic Synthesis, 2 nd Ed., 
John Wiley and Sons, NY., 1991. Examples of amine protecting 
groups are acyl groups, for example t-butoxycarbonyl . 

An acyl protecting group, such as t-butoxycarbonyl is 
conveniently removed by reaction with an acid, for example an 
10 inorganic acid such as hydrochloric acid, or an organic acid 
such as trif luoroacetic acid. The reaction is conveniently 
performed at a temperature of from -10 to 100°C. Convenient 
solvents include halogenated hydrocarbons, such as 
dichloromethane . 

15 Compounds of formula II in which R 2 represents COR 3 and R 3 

represents an unsubst ituted or substituted heteroaromat ic group 
of formula 



in which R b represents an alkoxy group, such as methoxy, or N- 
25 ( 1-4C) alkoxy-N- ( 1-4C) alkylamino, such as N-methoxy-N- 

methylamino with an unsubst ituted or substituted compound of 
formula 




or 



may be prepared by reacting a compound of formula 



20 




III 
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or 



IV 



V 



in which M represents a metal residue, such as a lithium, 
magnesium, copper or zinc residue. The reaction is 
5 conveniently performed at a temperature of -78 to -25°C. 

Convenient solvents include ethers, such as tet rahydrof uran . 
The compound of formula IV or V may be generated in situ from 
the corresponding compound of formula IV or V in which M 
represents a hydrogen atom by reaction with an appropriate 
10 organometallic reagent, for example an alkyl lithium such as n- 
butyl lithium. 

It will be appreciated that an unsubst ituted or 
substituted compound of formula IV or V includes compounds of 
formula 




,29 




and 



20 




37 



Compounds of formula II in which R 2 represents COR 4 and R 4 
represents COR 5 may be prepared by oxidising a compound of 
25 formula 
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VI 

The oxidation is conveniently effected using Dess-Martin 
5 reagent , 1 , 1 , 1-triacetoxy-l , 1-dihydro-l , 2-benziodoxol-3 ( 1H ) - 
one. Other oxidizing agents include pyridinium chlorochromate, 
pyridinium dichromate, potassium permanganate and 
dimethylsulf oxide/oxalyl chloride . 

Compounds of formula III in which R b represents N-(l- 

10 4C) alkoxy-N- ( 1-4C) alkylamino may be prepared by reacting a 
corresponding compound of formula III in which R b represents 
alkoxy with an N- ( 1-4C) alkoxy-N- ( 1-4C) alkylamine, or a salt 
thereof such as a hydrochloride in the presence of an 
organometallic reagent, such as dimethylaluminium chloride. 

15 Alternatively, they may be prepared by reacting a compound 

of formula III in which R b represents a hydroxyl group with an 
N- ( 1-4 ) alkoxy-N- ( 1-4C ) alkylamine , or a salt thereof, with a 
carbodiimide such as 1- ( 3-dimethylaminopropyl ) -3- 

ethylcarbodiimide hydrochloride in the presence of a base, such 
20 as triethylamine . A convenient solvent is dichloromethane . 

Compounds of formula III in which R 1 represents a group of 
formula NHX 1 (CH 2 )bR 3 and R b represents alkoxy may be prepared by 
reacting a compound of formula III in which R 1 represents an 
amino group with a compound of formula 
25 Z^ 1 (CH 2 ) b R 3 

VII 

in which Z 1 represents a leaving atom or group. 

The leaving atom or group represented by Z 1 may be, for 
example, a halogen atom, such as a chlorine atom. 
30 Alternatively, it may be generated in situ, for example by 
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reacting a compound of formula VII in which Z 1 represents 
hydroxyl with a coupling agent, for example a carbodiimide , 
such as l-[3- ( dimethyl amino ) -propyl] -3 -ethyl carbodiimide . The 
reaction is conveniently performed in the presence of a base, 
5 such as t r iethylamine , diisopropylethylamine , pyridine or 4- 
dimethylaminopyridine . Convenient solvents include amides, 
such as dimethylf ormamide and halogenated hydrocarbons, such as 
dichloromethane and chloroform. The reaction is conveniently 
performed at a temperature in the range of from 0 to 150°C. 

10 Compounds of formula III in which R 1 represents an amino 

group and R b represents alkoxy are known or may be prepared 
from known compounds by methods known in the art. See, for 
example, Tetrahedron (1977), 33(20), 2715-7 and European patent 
applications, publication numbers EP 31794 and EP 580008. 

15 Compounds of formula III in which R 1 represents an amino 

group may also be prepared by reducing a compound of formula 



hydrogenat ion in the presence of a Group VIII metal catalyst, 
such as Raney nickel or palladium on charcoal. Convenient 
solvents include esters, such as ethyl acetate. The reduction 
is conveniently performed at a temperature in the range of from 

25 0 to 100°C and a pressure of from 1 to 35 x 10 5 Pa. 

Compounds of formula IV and V are generally known or may 
be prepared by methods known in the art. For example, 6- 
carboxybenzothiazole and 6-aminobenzothiazole may readily be 
converted into an amide derivative by reaction with an 

30 appropriate amine or carboxylic acid. 

Compounds of formula VIII may be prepared by reacting a 
compound of formula 




COR 1 



VIII 



20 



The reduction is conveniently performed by catalytic 
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.Ar H 

^ ^(CH 2 ) a < 

XOR b 

IX 

with a strong base, such as potassium bis ( t r imethylsilyl ) - 
amide, and a triorganosulf onylazide , such as triisopropyl- 
5 benzenesulf onyl azide, followed by an acid, such as acetic 
acid. The reactions are conveniently performed at a 
temperature of from -78 to 0°C. Suitable solvents include 
ethers, such as tet rahydrof uran . 

Compounds of formula VI may be prepared by reacting a 
10 compound of formula 



R a HN ^ ""(CH 2 ) a <^ 

^> C(SR C ) 3 

HO 

x 

15 in which each R c represents a (l-6C)alkyl group, such as ethyl, 
with a mercury (II) chloride, mercury oxide and an alcohol of 
formula HOR 4 . The reaction is conveniently performed at a 
temperature in the range of from 0 to 100°C. The alcohol of 
formula HOR 4 may also serve as reaction solvent. 

20 Compounds of formula X may be prepared by reacting a 

compound of formula 



.Ar ^R 1 



R a HN ' ^(CH 2 ) 



2'a 



CHO 



XI 

with a compound of formula 
25 HC(SR C ) 3 

XII 
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in the presence of a strong base, such as t-butyllithium. The 
reaction is conveniently performed at a temperature in the 
range of from -78 to -25°C. Convenient solvents include 
ethers, such as t et rahydrof uran . 
5 Compounds of formula XI may be prepared by reacting a 

compound of formula III in which R b represents N- ( 1-4C) al koxy- 
N- (1-4C) alkylamino with a reducing agent, such as 
diisobutylaluminium hydride. Convenient solvents include 
tetrahydrof uran . 

10 Many of the intermediates described herein, including the 

compounds of formula II, III (where R b represents N-methoxy-N- 
methylamine) , VIII and XI are believed to be novel and are 
provided as further aspects of the invention. 

The ability of compounds to inhibit tryptase may be 

15 determined by the method of Tapparelli et al., (1993) J. Biol. 
Chem., 268, 4734-4741. 

The compounds exemplified herein have all been tested by 
this method and found to possess tryptase inhibitor activity 
with a Ki of less than 100|aM. The tests were performed in 0.1 

20 M phosphate buffer (to pH 7.4) containing 0.5 mg/ml heparin at 
ambient temperature using purified human lung tryptase 
(supplied by Dr. Andrew Walls, Immunopharmacology Group, 
Southampton General Hospital, Southampton, UK) and the 
chromogenic tryptase substrate S-2366 (supplied by Quadratech, 

25 Epsom, Surrey, UK) . Compounds were dissolved in 

dimethylsulf oxide and tested at concentrations of from lnM- 
lOOmM in 96 well microplates. Inhibitor activity was 
determined by measuring light absorption by p-nitroaniline 
(produced by the action of tryptase on the chromogenic 

30 substrate) at 405nm using a Dynatech MR 5000 reader (supplied 
by Dynex Ltd., Billinghurst , UK). SAS software was then used to 
determine Km (Michaelis constant) and Ki values. S-2366 was 
calculated to give a Km of 216ju.M. 
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The selectivity of compounds for tryptase over other 
serine proteases may be determined by the same test method, but 
using the appropriate chromogenic serine protease substrate. 

As described hereinabove, it is envisaged that a variety 
of mast cell mediate diseases may be treated by the compounds 
of the present invention through their action as tryptase 
inhibitors . 

According to another aspect, therefore, the present 
invention provides a method of inhibiting tryptase in a patient 
requiring such treatment, which comprises administering an 
effective amount of a compound of formula I, or a metabolically 
labile amide thereof, or a pharmaceutically acceptable salt of 
said compound of formula I or said metabolically labile ester 
thereof . 

As used herein, the term treatment includes prophylaxis, 
amelioration or elimination of a condition for which a patient 
is being treated. 

The term patient includes a warm blooded animal, such as a 
human, pig, horse, sheep, cow, mouse, hamster, guinea pig dog 
or chicken, and a reptile. Preferably, the patient is a human. 

The effective amount, or dose of compound administered to 
a patient will of course be determined by the particular 
circumstances surrounding the case, including the species, 
size, age, weight and sex of the patient, the compound to be 
administered, the route of administration and the particular 
condition being treated. The compounds can be administered by 
a variety of routes, such as by oral, rectal, transdermal, 
subcutaneous, intravenous, intramuscular, or intranasal routes, 
or by inhalation. Alternatively, the compound may be 
administered by continuous infusion. A typical daily dose will 
contain from about 0.01 mg/kg to about 100 mg/kg of the active 
compound of this invention. Preferably, daily doses will be 
about 0.05 mg/kg to about 50 mg/kg, more preferably from about 
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0.1 mg/kg to about 25 mg/kg. The dose when administered by 
inhalation may be lower, for example in the range of from 0.01 
to 2.0 mg for a patient weighing 70kg. 

The present invention also provides the use of a compound 
of formula I, or a metabolically labile amide thereof, or a 
pharmaceutically acceptable salt of said compound of formula I 
or said metabolically labile ester thereof for the manufacture 
of a medicament for use as a tryptase inhibitor. 

As described hereinabove, a tryptase inhibitors are 
envisaged to be useful in the treatment of a wide variety of 
conditions, including asthma, allergic rhinitis, inflammatory 
bowel disease, chronic obstructive pulmonary disease (COPD) , 
Pulmonary fibrotic diseases, cirrhosis of the liver, Kimura' s 
disease, pre-eclampsia , bleedling problems associated with 
menstruation and the menopause, Crohn's disease, colitis, 
multiple sclerosis, interstitial cystitis, wound healing, 
eczema, psoriasis, atopic dermatitis, urticaria, 
conjunctivitis, neurogenic inflammation, migraine headache, 
rheumatoid arthritis, atherosclerosis, cancer (particularly 
melanoma and tumour metastasis), pancreatitis and certain viral 
infections (Yong, Exp. Toxic Pathol, 1997, 49, 409; Steinhoff 
et al., Nat. Med., 2000, 6, 151; Downing and Miyan, Immunol. 
Today, 2000, 21, 281; Tetlow and Wooley, Ann. Rheum. Dis., 
1995, 54, 549; Jeziorska, Salamonsen and Wooley, Biol. Reprod., 
1995, 53, 312; Brain, Nat. Med., 2000, 6, 134, Olness et al., 
Headache, 1999, 39, 101.) The underlying principle is that a 
tryptase inhibitor should have utility where mast cells have 
been induced to degranulate by whatever mechanism, including 
anaphylactic reactions due to exogenous substances, e.g. 
morphine-induced bronchoconst r ict ion (Bowman and Rand, 2nd 
edt . , 1980.) The present invention accordingly provides the 
use of the compounds for the treatment of each of these 
conditions . 
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The compounds according to the invention may be 
administered with other pharmaceut ically active agents, such as 
a bronchodilator, for example a p-agonist such as salbutamol or 
terbutaline; a methylxanthine , such as theophylline; a 
corticosteroid such as beclomethasone dipropionate ; a 
chromolyn, such as sodium chromoglycate; a leukotriene 
antagonist such as zafirlukast or montelukast; a 5-lipoxygenase 
inhibitor, such as zileuton; or a tachykinin antagonist. 

The compounds of the present invention are preferably 
administered to patients in a pharmaceutical composition. 

According to another aspect, therefore, the present 
invention provides a pharmaceutical composition, which 
comprises a compound of formula I, or a pharmaceutically 
acceptable metabolically labile amide thereof, or a 
pharmaceutically acceptable salt of said compound of formula I 
or said pharmaceutically acceptable metabolically labile amide 
thereof, and a pharmaceut ically-acceptable carrier. 

The pharmaceutical compositions may be prepared by methods 
known in the art using well-known and readily available 
ingredients. Generally the active ingredient is mixed with the 
carrier, diluted by the carrier, or enclosed within the 
carrier, and may be in the form of a capsule, sachet, paper, or 
other container. When the carrier acts as a diluent, it may be 
a solid, semi-solid, or liquid material which acts as a 
vehicle, excipient, or medium for the active ingredient. The 
compositions can be in the form of tablets, pills, powders, 
lozenges, sachets, cachets, elixirs, suspensions, emulsions, 
solutions, syrups, aerosols, ointments containing, for example, 
up to 10% by weight of active compound, soft and hard gelatin 
capsules, suppositories, sterile injectable solutions, and 
sterile packaged powders. 

Examples of carriers include lactose, dextrose, sucrose, 
sorbitol, mannitol, starches, gum, acacia, calcium phosphate, 
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alginates, tragacanth, gelatin, calcium silicate, 
microcrystalline cellulose, polyvinylpyrrolidone , cellulose, 
water syrup, methyl cellulose, methyl and propyl 
hydroxybenzoates , talc, magnesium stearate, and mineral oil. 
The compositions can additionally contain lubricating agents, 
wetting agents, emulsifying and suspending agents, preserving 
agents, sweetening agents, or flavoring agents. Compositions 
of the invention may be formulated so as to provide quick, 
sustained, or delayed release of the active ingredient after 
administration to the patient by employing procedures well 
known in the art. 

The compositions are preferably formulated in a unit 
dosage form, each dosage containing from about 5 mg to about 
500 mg, more preferably about 25 mg to about 300 mg of the 
active ingredient. The term "unit dosage form" refers to a 
physically discrete unit suitable as unitary dosages for human 
subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to produce 
the desired therapeutic effect, in association with a suitable 
pharmaceutical carrier, diluent, or excipient. The following 
formulation examples are illustrative only and are not intended 
to limit the scope of the invention in any way. 
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Formulation 1 

Hard gelatin capsules are prepared using the following 

ingredients : 



Quantity 
(mg/capsule ) 

10 

Active Ingredient 250 
Starch, dried 200 
Magnesium stearate 10 

15 Total 460 mg 



Formulation 2 



20 Tablets each containing 60 mg of active ingredient are made as 

follows : 



Active Ingredient 60 mg 

25 Starch 45 mg 

Microcrystalline cellulose 35 mg 

Polyvinylpyrrolidone 4 mg 

Sodium carboxymethyl starch 4 . 5 mg 

Magnesium stearate 0.5 mg 

30 Talc 1 mg 

Total 150 mg 
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Metered Dose Inhaler 

5 

Quantity 
( g/inhaler ) 



10 Active Ingredient 0.02 

Oleic acid 0.01 

Dichlorodif luoromethane 10 . 50 

Dichlorotetraf luorethane 4 . 50 

15 Total 15.3 



The following Examples illustrate the invention. 
In the Examples, BOC refers to t-butoxycarbonyl , DMAP 
20 refers to 4 -dimethylaminopyridine , DMF refers to 

dimethylf ormamide, TBTU refers to 2 ( lH-benzctriazol-1-yl ) - 
1,3, 3-tetramethyluronium tetraf luoroborate , THF refers to 
tetrahydrof uran, TFA refers to trif luoroacet ic acid, DCM refers 
to dichloromethane and DIBAL-H refers to diisobutylene- 
25 aluminium hydride. The term Dess-Martin reagent refers to 
1,1, 1-triacetoxy-l , l-dihydro~ 1 , 2-benziodoxol-3 (1H) -one. 
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Example 1 

N-[a- (Benzothiazol-2-oyl) -N- ( 4 -aminome thy 1) benzyl] 4- 
isopropoxybenzamide trif luoroacetate salt 

5 (i) Methyl 4-bromophenylacetate 

To a solution of 4 -bromophenylacetic acid (50g; 0.23mol) in 
methanol (250ml), was added thionyl chloride (18ml; 0.25mol) 
dropwise. The resulting mixture was stirred at room temperature 
for 1 hour and methanol was then removed in vacuo. Ethyl 
10 acetate (300ml) was added and the resulting solution was washed 
with water (3 x 150ml) , 1M sodium bicarbonate solution (1 x 
150ml) then dried (MgS0 4 ) and evaporated to give the ester 
(52. 8g; 100%) as an orange oil. 

X H nmr (CDC1 3 ) 7.38 (2H, d, J=8.4Hz, Ar) ; 7.09 (2H, d, J=8.4Hz, 
15 Ar) ; 3.63 (3H, s, OMe); 3.51 (2H, s, 4-CH 2 ) - 

(ii) Methyl 4-cyanophenylacetate 

To a solution of methyl 4-bromophenylacetate (20g; 0.088mol) in 
DMF (150ml) was added zinc cyanide (10. 4g; 0.088mol) followed 

20 by tetrakis (triphenylphosphine) -palladium (0) (5g; 4.4mmol). The 
resulting mixture was stirred at 80°C for 5 hours, then allowed 
to cool to room temperature. Toluene (500ml) and 1M aqueous 
ammonia solution (500ml) were added and the organic layer 
washed with brine then dried (MgS0 4 ) . Purification on silica 

25 gel afforded the cyano compound as a white solid (11. 3g; 73%). 
1 R nmr (CDC1 3 ) 7.65 (2H,d, J=8.4Hz, Ar); 7.42(2H, d, J=8.1Hz, 
Ar); 3.74 (3H, s, OMe); 3.72 (2H, s, CH 2 ) - 

(iii) 4 -Cyanophenylacetic acid 

30 To a solution of methyl 4-cyanophenylacetate (23. 9g; 0.136mol) 
in ethanol (250ml) was added a solution of sodium hydroxide 
(6.0g; 0.15mol) in water (25ml). After 2 hours the ethanol was 
removed in vacuo. Ethyl acetate (300ml) and 5% aqueous HC1 
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solution (300ml) were added, the layers separated and the 
aqueous layer re-extracted with ethyl acetate (300ml) . The 
combined organic layers were dried (MgS0 4 ) and evaporated in 
vacuo to give the acid (21. 6g; 99%). 

X H nmr (CDC1 3 ) 1 - 57 (2H, d, J=8.3Hz, Ar); 7.34 (2H, d, J=8.2Hz, 
Ar) ; 3 . 64 ( 2 H , s, CH 2 ) . 

(iv) 4- ( BOC-aminomethyl ) phenyl acetic acid 

To a solution of 4 -cyanophenylacet ic acid (12-llg; 0.075mol) in 
water (163.5ml) and concentrated ammonia solution (33.9ml) was 
added Raney nickel (6.3g), and the resulting suspension was put 
under a hydrogen atmosphere. After 24 hours the reaction 
mixture was filtered through celite and evaporated in -vacuo to 
give the amine (12.57g; 100%) as a pale blue solid. 
To a solution of 4 - ( aminomethyl ) phenylacetic acid (12.57g; 
0.075mol) in water (50ml) and 1,4-dioxane (50ml) was added 
sodium hydroxide (3g; 0.075mol) and di- t butyl dicarbonate 
(16. 4g; 0.075mol) simultaneously. After 24 hours the 1,4- 
dioxane was removed in vacuo and the residual solution 
acidified with saturated citric acid solution (200ml) . This was 
then washed with ethyl acetate (3 x 150ml), the combined 
organic layers dried (MgS0 4 ) and evaporated in vacuo to give 
the BOC-amine (17. 6g; 88%) as a white solid. 

2 H nmr (CDC1 3 ) 7.0 (4H, m, Ar); 4.65 (1H, bs, N-H) ; 4.09 (2H, 
d, 4-CH 2 ); 3.43 (2H, s, CH 2 ); 1.25 (9H, s, fc Bu) . 

(v) Methyl 4- ( BOC-aminomethyl ) phenylacetate 

To a solution of 4- (BOC-aminomethyl) phenylacetic acid (47. 8g; 

0.18mol) in methanol (200ml), was added l-[3- 

( dimethyl amino ) propyl ] -3-ethylcarbodiimide hydrochloride 

(34. 8g; 0.18mol) and DMAP (catalytic). After stirring for 18 

hours the methanol was removed in vacuo and the reaction 

mixture partitioned between ethyl acetate (200ml) and saturated 
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citric acid solution (200ml). The organic phase was washed with 
sodium bicarbonate solution (200ml), brine (200ml), dried 

(MgS0 4 ) and evaporated to give the ester (49. 8g; 99%). 
1 U nmr (CDC1 3 ) 7.42 (4H, s, Ar); 5.02 (1H, bs, N-H) ; 4.48 (2H, 
5 d, J=5.7Hz, 4-CH 2 ); 3.87 (3H, s, OMe); 3.79 (2H, s, CH 2 ); 1.64 

(9H, s, 'Bu) . 

(vi) Methyl 4- (BOC-aminomethyl) -a-azidophenylacetate 

To a solution of methyl 4~ (BOC-aminomethyl ) phenylacetate 
10 (9.34g; 0.033mol) in THF (100ml) at -78°C was added potassium 
bis (trimethylsilyl) amide (16. 7g; 0.084mol) in THF (50 ml). 
After stirring for 30 minutes 2 , 4 , 6-triisopropylbenzenesulf onyl 
azide (31. lg; O.lOlmol) was added as a solid. After 5 minutes, 
acetic acid (10ml; 0.17 5mol) was added and the reaction warmed 
15 to room temperature. The reaction mixture was then partitioned 
between ethyl acetate (500ml) and water (500ml) and the organic 
layer dried (MgS0 4 ) . Purification on silica gel afforded the 
product (7.1g; 67%) . 

*H nmr (CDC1 3 ) 7.28 (4H, s, Ar) ; 4.92 (1H, s, C-H) ; 4.25 (2H, 
20 s, 4-CH2); 3.69 (3H, s, OMe); 1.38 (9H, s, t Bu) . 

(vii) Methyl 4- (BOC-aminomethyl) -a-aminophenylacetate 
To a solution of methyl 4 -( BOC-aminomethyl ) -a- 

azidophenylacetate (7.1g; 0.022mol) in ethyl acetate (50ml) was 
25 added palladium on carbon (5%). The reaction vessel was taken 
up to 250psi (17.2 x 10 5 Pa) with hydrogen for 17 hours. The 
reaction mixture was filtered through cellite and evaporated in 
vacuo to give the amine (6.47g; 100%) as a pale solid. 
X H nmr (CDC1 3 ) 7.20 (2H, m, Ar) ; 7.12 (2H, m, Ar); 4.81 (1H, 
30 bs, N-H); 4.45 (1H, s, C-H); 4.18 (2H, d, 4-CH 2 ); 3.54 (3H, s, 
OMe); 2.09 (2H, bs, NH 2 ); 1.30 (9H, s, t Bu) . 
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(viii) Methyl 4- ( BOC-aminomethyl ) -a- ( 4-isopropoxy ) - 
benzoylaminophenylacetate 

To a solution of l-hydroxy-7-azabenzotriazoie (153mg; 1.12mmol) 
in DMF (5ml) at 0°C was added 1- [ 3- (dimethylamino ) propyl ] -3- 
5 ethylcarbodiimide hydrochloride (215mg; 1.12mmol). The reaction 
mixture was allowed to warm to room temperature over 30 minutes 
followed by addition of 4-isopropoxybenzoic acid (202mg; 
1.12mmol). After stirring for a further 30 minutes methyl 4- 
( BOC-aminomethyl ) -a-aminophenylacetat e ( 300mg; 1 . 0 2mmol ) was 

10 added and the reaction stirred for 18 hours. The DMF was 

removed in vacuo and the reaction mixture partitioned between 
ethyl acetate (4 0ml) and saturated citric acid solution (40ml). 
The organic layer was washed with 1M sodium bicarbonate 
solution (40ml) and dried (MgS0 4 ). Purification on silica gel 

15 afforded the amide (368mg; 81%) as a white solid. 

X H nmr (CDC1 3 ) 7.84 (2H, d, J=8.7Hz, Ar) ; 7.48 (2H, d, J=8.1Hz, 
Ar); 7.38 (1H, s, Ar) ; 7.11 (1H, d, J=6.1Hz, Ar) ; 6.97 (2H, d, 
J=8.8Hz, Ar); 5.82 (1H, d, J=6.8Hz, C-H) ; 4.69 (1H, septet, 
J=6.0Hz, CH(CH 3 ) 2 ); 4.38 (2H, d, J=5.9Hz, 4-CH 2 ); 3.84 (3H, s, 

20 OMe); 1.53 (9H, s, t Bu ); 1.43 (6H, d, J=6.0Hz, CH(CH 3 ) 2 ). 

(ix) 4-Isopropoxy-[a- (benzothiazol-2-oyl ) -N- (4-B0C- 
aminomethyl ) benzyljbenzamide 

To a solution of benzothiazole (309jal; 2.82mmol) in THF (5ml) 
25 at -78°C was added fc butyl lithium (1.66ml of 1.7m solution in 
pentane; 2.82mmol). After 15 minutes methyl 4- (BOC- 
aminomethyl ) -a- ( 4-isopropoxy) benzoylaminophenylacetate ( 368mg; 
0.807mmol) was added dropwise in THF (5ml) over 20 minutes. 
After stirring for 3 hours ammonium carbonate solution (2ml) 
30 was added dropwise and the reaction allowed to warm to room 

temperature. The reaction mixture was partitioned between ethyl 
acetate (50ml) and ammonium carbonate solution (50ml) and the 
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organic layer dried (MgS0 4 ) ■ Purification on silica gel 
afforded the ketone (168mg; 37%). 

1 R nmr (CDC1 3 ) 8.11 (1H, d, J=7.9Hz, Ar) ; 7.85 (1H, d, J=8.1Hz, 
Ar) ; 7.73 (2H, d, J=8.7Hz, Ar); 7.45 (4H, m, Ar); 7.14 (2H, d, 
5 J=8.0Hz, Ar) ; 7.03 (1H, d, J=6.9Hz, C-H) ; 6.81 (2H, d, J=8.7Hz, 
Ar) ; 4.53 (1H, septet, J=6.0Hz, CH(CH 3 ) 2 ); 4.13 (2H, d, 
J=5.0Hz, 4-CH 2 ) ; 1.32 (9H, s, t Bu ); 1.26 (6H, d, J=6.0Hz, 
CH(CH 3 ) 2 ) . 

10 (x) 4-Isopropoxy-[a- (benzothiazol-2-oyl ) -N- ( 4 -aminomethyl ) - 
ben zyljbenz amide trif luoroacetate salt 

To a solution of the 4 -isopropoxy-[a- (benzothiazol-2 -oyl ) -N- ( 4 - 
BOO aminomethyl ) ben zyljbenz amide ( 168mg; 0 . 3 0mmol ) in 
dichloromethane (10ml) was added t rif luoroacetic acid (5ml). 
15 After 30 minutes the dichloromethane and trif luoroacetic acid 
were removed in vacuo. Purification by preparative HPLC gave 
the desired compound (llOmg; 64%). 

l H nmr (d 4 methanol) 8.22 (1H, m, Ar) ; 8.13 (1H, m, Ar) ; 7.88 
(2H, d, J=8.9Hz, Ar) ; 7.71 (2H f d, J=8.2Hz, Ar) ; 7.65 (2R, m, 
20 Ar); 7.50 (2H, d, J=8.2Hz, Ar) ; 7.11 (1H, s, C-H); 7.01 (2H, d, 
J=8.8Hz, Ar) ; 4.7 (1H, q, J=6.0Hz, CH(CH 3 ) 2 ); 4.11 (2H, s, 4- 
CH 2 ); 1.37 (6H, d, J=6.0Hz, CH(CH 3 ) 2 ). Hplc (Magellan C8, 
Gradient 1, Water /acetonitrile/trif luoroacetic acid) rt 13.29 
min . 

25 

Examples 2-27 

Using methods similar to that described in Example 1, and 
starting from carboxylic acids that were either commercially 
available or were prepared using literature procedures, the 
30 following compounds were prepared. 



Example 2 
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Benzyl alpha- (benzothiazol-2-oyl) -4- (aminomethyl ) benzyl- 
carbamate trifluoroacetate salt 

1 R nmr (d 4 methanol) 8.22-8.19 (1H, m) ; 8.13-8.09 (1H, m) ; 
7.70-7.58 (4H, m) ; 7.48-7.30 (7H, m) ; 6.79 (1H, s); 5.15 (2H, 
5 s); 4.09 (2H, s). Hplc (Magellan C8, Gradient 1, 

Water /acetonitr ile/trif luoroacetic acid) rt 11.55 min. 

Example 3 

N- [alpha- (Benzothiazol-2-oyl) -4- (aminomethyl) benzyl] - 
10 benzylamide trifluoroacetate salt 

1 H nmr (d 4 methanol) 8.20-8.16 (1H, m) ; 8.12-8.09 (1H, m) ; 
7.70-7.58 (4H, m) ; 7.47 (2H, d) ; 7.37-7.23 (5H, m) ; 6.93 (1H, 
t); 4.09 (2H, s); 3.69 (2H, s). Hplc (Magellan C8, Gradient 1, 
Water/acetonitrile/trif luoroacetic acid) rt 10.76 min. 

15 

Example 4 

N- [alpha- (Benzothiazol-2-oyl) -4- (aminomethyl) benzyl] -benzamide 
trifluoroacetate salt 

1 R nmr (d 4 methanol) 8.24-8.20 (1H, m) ; 8.15-8.11 (1H, m) ; 
20 7.94-7.90 (2H, m) ; 7.78 (2H, d) ; 7.70-7.58 (3H, m) ; 7.55-7.49 
(4H, m) ; 7.14 (1H, s); 4.11 (2H, s). Hplc (Magellan C8, 
Gradient 1, Water/acetonitrile/trif luoroacetic acid) rt 10.53 
min. LC/MS (Magellan C18 Gradient 2, 

water /acetonitrile/trif luoroacetic acid) rt 2.00 min, 402 
25 (M+l) + . 

Example 5 

N- [alpha- (Benzothiazol-2-oyl) -4- (aminomethyl) benzyl] - 
cyclohexylacetamide trifluoroacetate salt 

30 X H nmr (d 4 methanol) 8.22-8.18 (1H, m) ; 8.13-8.09 (lH f m) ; 

7.70-7.58 (4H, m) ; 7.48 (2H, d) ; 6.93 (1H, s); 4.10 (2H, s); 
2.30-2.17 (2H, m) ; 1.86-1.67 (6H, m) ; 1.38-1.16 (3H f m) ; 1.10- 
0.95 (2H, m) . Hplc (Magellan C8, Gradient 1, 



WO 01/27096 



PCT/GB00/03832 



- 45 - 

Water/acetonitrile/trif luoroacetic acid) rt 11.05 min. LC/MS 
(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacetic 
acid) rt 0.33 min, 422 (M+l) + . 

5 Example 6 

N- [alpha- (Benzothiazol-2 - oyl ) -4- ( aminome thyl ) benzyl ] - 
cy cl ohexy 1 amide tr i f luoroace t a te s al t 

1 H nmr (d 4 methanol) 8.22-8.18 (1H, m) ; 8.13-8.09 (1H, m) ; 
7.70-7.58 (4H, m) ; 7.48 (2H, d) ; 6.90 (1H, s); 4.10 (2H, s); 
10 2.50-2.39 (1H, m) ; 1.95-1.70 (5H, m) ; 1.56-1.23 (5H, m) . Hplc 
(Magellan C8, Gradient 1, Water /acetonit rile / tr if luoroacetic 
acid) rt 10.66 min. LC/MS (Magellan C18 Gradient 2, 
water/acetonitrile/trif luoroacetic acid) rt 0.28 min, 408 
(M+l) + . 

15 

Example 7 

N- [alpha- (Benzothiazol-2-oyl) -4- (aminome thyl) benzyl] -4- 
isopropylbenzamide trif luoroace tate salt 

X H nmr (d 4 methanol) 8.24-8.20 (1H, m) ; 8.15-8.11 (1H, m) ; 7.86 
20 (2H, d) ; 7.78 (2H, d) ; 7.70-7.60 (2H, m) ; 7.50 (2H, d) ; 7.40 
(2H, d) ; 7.13 (1H, s); 4.11 (2H, s); 3.06-2.97 (1H, m) ; 1.33 
(3H, s); 1.30 (3H, s). Hplc (Magellan C8, Gradient 1, 
Water/acetonitrile/trif luoroacetic acid) rt 12.62 min. LC/MS 
(Magellan C18 Gradient 2, water /acetonit rile/ trif luoroacetic 
25 acid) rt 0.33 min, 444 (M+l) + . 

Example 8 

N- [alpha- (Benzothiazol-2-oyl) -4- (aminome thyl) benzyl] -3 , 5- 
dime thy lbenz amide trif luoroace tate salt 

30 1 H nmr (d 4 methanol) 8.24-8.20 (1H, m) ; 8.15-8.11 (1H, m) ; 7.78 
(2H, d) ; 7.70-7.60 (2H, m) ; 7.54-7.46 (4H, m) ; 7.26 (1H, s); 
7.12 (1H, s); 4.11 (2H, s); 2.40 (6H, s). Hplc (Magellan C8, 
Gradient 1, Water /acetonitrile/trif luoroacetic acid) rt 12.05 
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min. LC/MS (Magellan C18 Gradient 2, 

water/acetonitrile/trif luoroacetic acid) rt 0.40 min, 430 
(M+l) + . 

5 Example 9 

N- [alpha- (Benzothiazol-2-oyl) -4- ( aminome thy 1) benzyl] -1- 
adamantanamide trifluoroacetate salt 

1 H nmr (d 4 methanol) 8.22-8.19 (1H, m) ; 8.14-8.10 (1H, m) ; 
7.69-7.60 (4H, m) ; 7.48 (2H, d) ; 6.82 (1H, s); 4.10 (2H, s); 
10 2.12-2.04 (3H, m) ; 1.98-1.92 (6H, m) ; 1.90-1.75 (6H, m) . Hplc 
(Magellan C8, Gradient 1, Water /acetonitrile/ trif luoroacetic 
acid) rt 12.45 min. LC/MS (Magellan C18 Gradient 2, 
water/acetonitrile/trif luoroacetic acid) rt 2.43 min, 460 
(M+l) \ 

15 

Example 10 

N- [a- (Benzo thiazol-2 -oyl ) -4- ( aminome thy 1) benzyl] -2-naphthamide 
trifluoroacetate salt 

1 H nmr (d 4 methanol) 8.51 (1H, s, Ar) ; 8.23 (1H, m, Ar) ; 8.13 
20 (1H, m, Ar); 8.00 (4H, m, Ar) ; 7.84 (1H, s, Ar) ; 7.81 (1H, s, 
Ar) ; 7.64 (4H, m, Ar); 7.54 (1H, s, Ar) ; 7.51 (1H, s, Ar); 7.20 
(1H, s, C-H) ; 4.12 (2H, s, 4-CH 2 ). Hplc (Magellan C8, Gradient 
1, Water/acetonitrile/trif luoroacetic acid) rt 11.53 min. 

25 Example 11 

3-Methyl-4-nitro- [alpha- (benzothiazol-2-oyl) -4- 

( aminome thy 1 ) benzyl ] benzamide trifluoroacetate sal t 

1 R nmr (d 4 methanol) 8.24-8.20 (1H, m) ; 8.16-8.12 (1H, m) ; 8.06 
(1H, d) ; 7.97 (1H, s); 7.92-7.88 (1H, m) ; 7.79 (2H, d) ; 7.71- 
30 7.60 (2H, m) ; 7.52 (2H, d) ; 7.15 (1H, t); 4.12 (2H, s); 2.64 
(3H f s) . Hplc (Magellan C8, Gradient 1, 

Water /acetonitrile/trif luoroacetic acid) rt 17.03 min. LC/MS 
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(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacet ic 
acid) rt 2.18 min, 461 (M+l) + . 

Example 12 

5 3 f 4-Dimethoxy-N- [alpha- (benzothiazol-2-oyl) - (4- 
aminome thyl ) benzyl ] benzamide trifluoroacetate salt 

1 R nmr (d 4 methanol) 8.23-8.19 (1H, m) ; 8.14-8.10 (1H, m) ; 7.76 
(2H, d) ; 7.70-7.56 (3H, m) ; 7.54-7.48 (3H, m) ; 7.11 (1H, s); 
7.06 (1H, d) ; 4.11 (2H, s); 3.92 (3H, s); 3.90 (3H, s). Hplc 
10 (SymmetryShield Rp8, Gradient 3, 

Water/acetonitrile/trif luoroacetic acid) rt 3.87 min. LC/MS 
(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacet ic 
acid) rt 1.82 min, 462 (M+l) + . 

15 Example 13 

4-Dimethylamino-N- [alpha- (benzothiazol-2-oyl) -4- 
(aminomethyl ) benzyl ] benzamide di trifluoroacetate salt 

1 H nmr (d 4 methanol) 8.23-8.19 (1H, m) ; 8.14-8.10 (1H, m) ; 7.82 
(2H, d); 7.77 (2H f d) ; 7.69-7.59 (2H, m) ; 7.50 (2H f d) ; 7.10 
20 (1H, s); 6.78 (2H, d) ; 4.11 (2H, s); 3.07 (6H f s). Hplc 

(Magellan C8, Gradient 1, Water /acetonitrile/trif luoroacet ic 
acid) rt 9.70 min. LC/MS (Magellan C18 Gradient 2, 
water/acetonitrile/trif luoroacetic acid) rt 2.10 min, 445 
(M+l) + . 

25 

Example 14 

4-Acetylamino-N- [alpha- (benzothiazol-2-oyl) -4- 
(aminomethyl) benzyl] benzamide trifluoroacetate salt 

1 H nmr (d 4 methanol) 8.24-8.20 (1H, m) ; 8.15-8.11 (1H, m) ; 7.90 
30 (2H, d) ; 7.82-7.60 (6H, m) ; 7.50 (2H, d) ; 7.12 (1H, s); 4.11 
(2H, s); 2.19 (3H f s). Hplc (Magellan C8, Gradient I, 
Water/acetonitrile/trif luoroacetic acid) rt 9.34 min. LC/MS 
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(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacetic 
acid) rt 1.73 min, 459 (M+l) + . 

Example 15 

5 2 , 3-Dihydro-N- [alpha- (benzothiazol-2-oyl) -4- 

(aminomethyl) benzyl ] benzof uran-5 -amide trifluoroacetate salt 

1 H nmr (d 4 methanol) 8.24-8.20 (1H, m) ; 8.15-8.11 (1H, m) ; 
7.82-7.72 (4H, m) ; 7.70-7.60 (2H, m) ; 7.50 (2H, d) ; 7.11 (1H, 
s); 6.83 (1H, d) ; 4.67 (2H, t); 4.11 (2H, s); 3.29 (2H, t). 
10 Hplc (Magellan C8, Gradient 1, 

Water /acetonitrile/trif luoroacetic acid) rt 10.28 min. LC/MS 
(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacetic 
acid) rt 1.98 min, 444 (M+l) + . 

15 Example 16 

4-Phenoxy-N- [alpha- (benzothiazol-2-oyl) -4- 
(aminomethyl) benzyl ]benzamide trifluoroacetate salt 

X H nmr (CD 3 CN) 8.23 (lH f m, Ar) ; 8.12 (1H, m, Ar) ; 7.89 (3H, m, 
Ar) ; 7.68 (5H f m, Ar) ; 7.47 (3H, m, Ar); 7.25 (1H, m, C-H) ; 
20 7.07 (4H, m, Ar) ; 4.12 (2H, s, 4-CH 2 ). Hplc (Magellan C8, 

Gradient 1, Water /acetonitrile/trif luoroacetic acid) rt 13.16 
min . 

Example 17 

25 4-Benzyloxy-N- [alpha- (benzothiazol-2-oyl) -4- 

(aminomethyl) benzyl ]benzamide trifluoroacetate salt 

l H nmr (d 4 methanol) 8.21 (1H, m, Ar) ; 8.10 (1H, m, Ar) ; 7.88 
(2H, d, .7=8. 9Hz, Ar) ; 7.76 (2H, d, J=8.3Hz, Ar) ; 7.64 (2H, m, 

Ar) ; 7.49-7.36 (7H, m, Ar) ; 7.10 (3H, m, C-H, Ar); 5.18 (2H, s, 
30 CH 2 ); 4.09 (2H, s, 4-CH 2 ) . Hplc (Magellan C8, Gradient 1, 

Water/acetonitrile/trif luoroacetic acid) rt 13.22 min. LC/MS 
(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacetic 

acid) rt 2.63 min, 508 (M+l) + . 
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Example 18 

4- ( 2 - Phenoxye thoxy ) -N- [alpha- (benzothiazol-2-oyl) -4- 
(aminomethyl) benzyl ]benzamide trif luoroacetate salt 

5 X H nmr (d 4 methanol) 8.21 (1H, m, Ar) ; 8.10 (1H, m, Ar); 7.90 
(2H, d, c7=8.9Hz, Ar) ; 7.76 (2H, d, J=8.2Hz, Ar); 7.63 (2H, m, 
Ar) ; 7.48 (2H, d, J=8.2Hz, Ar); 7.30 (2H, m, Ar); 7.10-6.96 
(6H, m, C-H, Ar); 4.41 (2H, m, CH 2 ) ; 4.36 (2H, m, CH 2 ); 4.09 
(2H, s, CH 2 ) . Hplc (Luna7, Gradient 4, 
10 Water /acetonitrile/trif luoroacetic acid) rt 4.63 min. LC/MS 
(Magellan C18 Gradient 2, water/acetonitrile/t rif luoroacetic 
acid) rt 2.45 min, 538 (M+l) + . 

Example 19 

15 4 -Ami no - 3 -me thy 1 -N - [alpha- (benzothiazol-2-oyl) -4- 
( aminome thy 1) benzyl] benz amide trif luoroacetate salt 

1 H nmr (d 4 methanol) 8.20 (1H, d, <J=6.9Hz, Ar); 8.11 (1H, m, 
Ar) ; 7.75 (2H, d, J=8.1Hz, Ar) ; 7.63 (4H, m, Ar) ; 7.48 (2H, d, 
<J=8.1Hz, Ar); 7.07 (1H, s, C-H); 6.77 (1H, d, <J=8.2Hz, Ar) ; 
20 4.09 (2H, s, 4-CH 2 ); 2.21 (3H, s, Me). Hplc (Luna7, Gradient 4, 
Water /acetonitrile/trif luoroacetic acid) rt 3.54 min. 

Example 20 

4-Methylsulf onyl-N- [alpha- (benzothiazol-2-oyl) -4- 
25 ( aminome thyl) benzyl] benzamide trif luoroacetate salt 

X H nmr (d 4 methanol) 8.20 (1H, m, Ar) ; 8.12 (5H, m, Ar) ; 7.77 
(2H, d, ,7=8. 3Hz, Ar) ; 7.64 (2H, m, Ar); 7.50 (2H, d, <J=8.3Hz, 

Ar) ; 7.14 (1H, s, C-H); 4.10 (2H, s, 4-CH 2 ); 3.18 (3H, s, Me). 

Hplc (Luna7, Gradient 4, Water/acetonitrile/trif luoroacetic 
30 acid) rt 3.74 min, (Magellan C8, Gradient 1, 

Water/acetonitrile/trif luoroacetic acid) rt 10.45 min. LC/MS 
(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacetic 

acid) rt 1.89 min, 480 (M+l) + . 
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Example 21 

1 -Acetyl -N- [alpha- (benzothiazol-2-oyl) -4- 

( aminome thy 1) benzyl] piper idin- 4 -amide trifluoroacetate salt 

5 X H nmr (d 4 methanol) 8.50 (2H, d, c7=8.4Hz, Ar) ; 8.05 (2H, m f 
Ar); 7.56 (4H, m, Ar) ; 4.52 (1H, m, C-H) ; 4.23 (2H, s, CH 2 ); 
4.05 (1H, m, C-H); 3.38 (1H, m, C-H); 3.02 (1H, m, C-H); 2.26 
(2H, m, 2C-H) ; 2.18 (3H, s, CH 3 ); 1.94 (2H, m, 2C-H) ; 1.26 (2H, 
m, 2C-H) . Hplc (Luna7, Gradient 4, 
10 Water/acetonitrile/trif luoroacetic acid) rt 3.44 min. LC/MS 
(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacetic 
acid) rt 2.45 min, 451 (M+l) + . 

Example 22 

15 2- { 1- [2 (R) - (Acetylamino) propionyl] -N- [alpha- (benzothiazol-2- 
oyl) -4- (aminomethyl) benzyl] }pyrrolidinamide trifluoroacetate 
salt 

Prepared from Ac-L-Ala-L-Pro . 1 H nmr (d 4 methanol) 8.30 (4H, m, 
Ar) ; 7.71 (4H, m, Ar) ; 7.03 (1H, m, C-H); 4.72 (2H, m, 2C-H); 
20 4.23 (2H, s, 4-CH 2 ); 3.76 (2H, m, CH 2 ); 2.19 (7H, m, CH 3 , 2CH 2 ); 
1 . 50 (3H, m, CH 3 ) - 

Example 23 

2-{l- [2 (S) - (Acetylamino) propionyl] -N- [alpha- (benzothiazol-2- 
25 oyl) -4- (aminomethyl) benzyl] }pyrrolidinamide trifluoroacetate 
salt 

Prepared from Ac-D-Ala-L-Pro . 1 H nmr (d 4 methanol) 8.02 (2H, m, 
Ar); 7.52 (4H, m, Ar) ; 7.35 (2H, m, Ar) ; 6.75 (1H, m, C-H); 
4.47 (2H, m, 2C-H) ; 3.97 (2H, s, 4-CH 2 ); 3.58 (2H, m, CH 2 ); 
30 1.91 (7H, m, CH 3 , 2CH 2 ); 1.23 (3H, m, CH 3 ). Hplc (Luna7, 

Gradient 4, Water /acetonitrile/trif luoroacetic acid) rt 3.24 
min. LC/MS (Magellan C18 Gradient 2, 
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water/acetonitrile/trif luoroacetic acid) rt 1.58 min, 508 
(M+l) + . 

Example 24 

5 2-{l- [2- (Thienylacetylamino) propionyl] -N- [alpha- (benzothiazol- 
2-oyl) -4- ( aminome thy 1) benzyl] } -pyrrolidinamide trifluoroacetate 
salt 

1 R nmr (CDC1 3 ) 8.13-6.66 (14H, m, C-H, 2N-H, Ar); 4.75-4.42 
(2H f m, 2C-H); 3.90-3.33 (6H, m, 3CH 2 ); 2.20-1.92 (6H, m, 2CH 2 , 
10 NH 2 ); 1.42-1.03 (3H, m, CH 3 ) . Hplc (Luna7, Gradient 4, 

Water /acetonitrile/trif luoroacetic acid) rt 3.82 min. LC/MS 
(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacetic 

acid) rt 1.73 min, 590 (M+l) + . 

15 Example 25 

2-{l- [2- ( Cy clopen tanoy lamino ) propionyl] -N- [alpha- (benzothiazol- 
2-oyl) -4- ( aminome thy 1) benzyl] } -pyrrolidinamide trifluoroacetate 
salt 

1 R nmr (CDC1 3 ) 8.20 (2H, bs, NH 2 ); 8.10 (2H, d, J=5.2Hz f Ar) ; 

20 7.83 (2H, m, Ar) ; 7.43 (4H, m, Ar) ; 6.79 (1H, m) ; 6.68 (1H, d, 
<J=5.6Hz, C-H); 4.63 (2H, m, 2C-H) ; 3.82-3.55 (4H, m, 2CH 2 ); 
2.60-1.05 (17H, m, Aliphatic, 2N-H). Hplc (Luna7, Gradient 4, 
Water /acetonitrile/trif luoroacetic acid) rt 3.16 min. LC/MS 
(Magellan C18 Gradient 2, water/acetonitrile/trif luoroacetic 

25 acid) rt 1.87 min, 562 (M+l) + . 

Example 26 

2-{l- (Pyrrol-2-oyl) -N- [alpha- (benzothiazol-2-oyl) -4- 

( aminome thyl) benzyl] } pyrrolidinamide trifluoroacetate salt 

30 1 R nmr (d 4 methanol) 8.12 (2H, m, Ar) ; 7.62 (4H, m, Ar) ; 7.45 
(2H, m, Ar) ; 6.88 (3H, m, Ar); 6.25 (1H, s, C-H); 4.82 (1H, m, 
C-H); 4.07 (2H, s, CH 2 ); 3.91 (2H, m, CH 2 ); 2.05 (4H, m, 2CH 2 ). 
Hplc (Luna7, Gradient 4, Water /acetonitrile/trif luoroacetic 
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acid) rt 3.80 min . LC/MS (Magellan C18 Gradient 2, 
water/acetonitrile/trif luoroacetic acid) rt 1.78 min, 488 
(M+l) + . 

5 Example 27 

N- [alpha- (Benzothiazol-2-oyl) -4- (aminomethyl) benzyl] -3- 
Benzyloxycarbonylamino-6-methyl-2-pyridone-l-acetamide 
trifluoroacetate salt 

1 H nmr (d 4 methanol) 8.46 (2H, d, J=8.4Hz, Ar) ; 8.05 (3H, m, 
10 Ar) ; 7.54 (5H, m, Ar); 7.37 (5H, m, Ar); 6.38 (1H, d, ,7=8. 3Hz, 
C-H); 5.64 (2H, s, CH 2 ); 5.21 (2H, s, CH 2 ) ; 4.19 (2H, s, CH 2 ) ; 
2.57 (3H, s, CH 3 ) . Hplc (Luna7, Gradient 4, 

Water/acetonitrile/trif luoroacetic acid) rt 4.44 min. LC/MS 
(Magellan C18 Gradient 2, water/acetonitrile/trif luoroacetic 
15 acid) rt 2.25 min, 596 (M+l) + . 

Example 28 

4-Methyl-N- [a- (benzothiazol-2-oyl) -4- 

( aminomethyl ) benzyl ] benzenesulphonamide trifluoroacetate salt 

20 (i) Methyl 4- ( BOC-aminomethyl ) -a- [ ( 4 -methyl ) phenylsulf onyl- 
amino] phenylacetat e 

To a solution of methyl 4- (BOC-aminomethyl ) -a- 

aminophenylacetate (300 mg; 1.02 mmol) in pyridine (10 ml) was 
added tosyl chloride (214 mg; 1.12 mmol), and the reaction 

25 mixture was stirred for 18 hours. The pyridine was removed In 
vacuo and the reaction mixture partitioned between ethyl 
acetate (40 ml) and saturated citric acid solution (40 ml) . The 
organic layer was washed with 1M sodium bicarbonate solution 
(40 ml) and dried (MgS0 4 ). Purification on silica gel afforded 

30 the sulfonamide (410 mg; 90%) as a white solid. 

X H nmr (d 4 methanol) 7.54 (2H, d, J=8.1Hz, Ar); 7.16 (2H, d, 
J=8.1Hz, Ar); 7.07 (4H, s, Ar); 4.89 (1H, s, C-H); 4.06 (2H, s, 
4-CH 2 ); 3.37 (3H, s, OMe); 2.28 (3H, s, CH 3 ) ; 1.33 (9H, s, ^u). 
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(ii) 4-Methyl-[a- (benzothiazol-2-oyl ) -N- (4-BOC- 
aminomethyl ) benzyl]benzenesulf onamide 

To a solution of benzothiazole (384 |al ; 3.5 mmol) in 
5 tetrahydrof uran (5 ml) at -78°C was added t butyl lithium (2.07 
ml of 1.7 m solution in pentane; 3.5 mmol). After 15 minutes 
methyl 4- ( BOC-aminomethyl ) -ct- 

(4methyl) sulf onylaminophenylacetate (410 mg; 0.92 mmol) in 
tetrahydrof uran (5 ml) was added dropwise over 20 minutes. 

10 After stirring for 3 hours saturated ammonium chloride solution 
(2 ml) was added dropwise and the reaction allowed to warm to 
room temperature. The reaction mixture was partitioned between 
ethyl acetate (50 ml) and saturated ammonium chloride solution 
(50 ml) and the organic layer dried (MgS0 4 ) . Purification on 

15 Biotage flash 40 afforded the ketone (110 mg; 22%) . 

(iii) 4-Methyl-N- [a- (benzothiazol-2-oyl ) -4- 

(aminomethyl ) benzyl ] benzenesulphonamide t rif luoroacet ate salt 

20 To a solution of 4-methyl-[a- (benzothiazol-2-oyl ) -N- ( 4-BOC- 
aminomethyl ) benzyljbenzsulf onamide (110 mg; 0.2 mmol) in 
dichloromethane (10 ml) was added trif luoroacetic acid (5 ml) . 
After 30 minutes the dichloromethane and trif luoroacetic acid 
were removed in vacuo. Purification by preparative hplc gave 

25 the desired compound (22 mg; 19%) . 

X H nmr (d 4 methanol) 8.26-8.23 (1H, m) ; 8.12-8.08 (1H, m) ; 
7.73-7.61 (4H, m) ; 7.57 (2H, d) ; 7.41 (2H, d) ; 7.15 (2H, d) ; 
6.56 (1H, s); 4.07 (2H, s); 2.29 (3H, s). Hplc (Magellan C8, 
Gradient 1, Water /acetonitrile/trif luoroacetic acid) rt 11.76 

30 min. LC/MS (Magellan C18 Gradient 2, 

water/acetonitriie/trif luoroacetic acid) rt 2.63 min, 452 
(M+l) + . 
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Examples 2 9 to 33 

Using methods similar to that described in Example 28, and 
5 starting from sulphonyl chlorides that were either commercially 
available or were prepared using literature procedures, the 
following compounds were prepared. 

Example 2 9 

10 2,4, 6-Trimethyl-N- [a- (benzothiazol-2-oyl) -4- 

( aminomethyl ) benzyl ] benzenesulphonamide trifluoroacetate salt 

1 R nmr (d 4 methanol) 8.19 (1H, d, c7=7.8Hz, Ar) ; 8.08 (1H, m, 
Ar) ; 7.65 (2H, m, Ar) ; 7.57 (2H, d, ,7=8. 2Hz, Ar); 7.41 (2H, d, 
,7=8. 3Hz, Ar); 6.71 (2H, s, Ar) ; 6.45 (1H, s, C-H) ; 4.07 (2H, s, 
15 4-CH 2 ); 2.62 (6H, s, 2CH 3 ); 2.03 (3H, s, CH 3 ) . Hplc (Luna7, 
Gradient 4, Water /acetonitrile/trif luoroacetic acid) rt 4.22 
min. LC/MS (Magellan C18 Gradient 2, 

water /acetonitrile/trif luoroacetic acid) rt 2.46 min, 480 
(M+l) + . 

20 

Example 30 

4-Isopropyl-N- [a- (benzothiazol-2-oyl) -4- 

( aminomethyl) benzyl ] benzensulphonamide trifluoroacetate salt 

1 R nmr (d 4 methanol) 8.02 (1H, m, Ar) ; 7.83 (1H, m, Ar); 7.45 
25 (4H, m, Ar); 7.33 (2H, d, J=8.3Hz, Ar) ; 7.17 (2H, d, ,7=8. 3Hz, 
Ar); 6.95 (2H, d, J-8.3Hz, Ar) ; 6.33 (1H, s, C-H); 3.82 (2H, s, 
4-CH 2 ); 2.60 (1H, m, i PrC-H) ; 1.09 (6H, d, J=2.5Hz, 2CH 3 ). Hplc 
(Luna7, Gradient 4, Water /acetonitrile/trif luoroacetic acid) rt 
4.24 min. LC/MS (Magellan C18 Gradient 2, 
30 water /acetonitrile/trif luoroacetic acid) rt 2.27 min, 480 
(M+l) + . 

Example 31 
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4- Phenyl -N- [a- (benzothiazol-2-oyl) -4- ( aminome thy 1) benzyl] - 
benzenesulphonamide trif luoroacetate salt 

X H nmr (d 4 methanol) 8.29(1H, m, Ar) ; 8.02 (1H, m, Ar) ; 7.87 
(2H, m, Ar); 7.58 (6H, m, Ar) ; 7.43 (7H, m, Ar); 6.63 (1H, s, 
5 C-H) ; 4.02 (2H, s, 4-CH 2 ). Hplc (Luna7, Gradient 4, 

Water/acetonitrile/trif luoroacetic acid) rt 4.48 min. LC/MS 
(Magellan C18 Gradient 2, water/acetonitrile/trif luoroacetic 

acid) rt 2.36 min, 514 (M+l) + . 

10 Example 32 

4-Acetylamino-N- [a- (benzothiazol-2-oyl) -4- ( aminome thyl) 
benzyl ] benzenesulf onamide trif luoroacetate salt 

X H nmr (d 4 methanol) 8.19 (1H, d, J=l . 9Hz, Ar) ; 8.03 (1H, d, 
J=9.1Hz, Ar) ; 7.63 (4H, m, Ar); 7.47 (4H, m, Ar); 7.32 (2H, d, 
15 J=8.9Hz, Ar) ; 6.52 (1H, s f C-H); 3.99 (2H, s, 4-CH 2 ); 2.08 (3H, 
s, CH 3 ) . Hplc (MagellanC8, Gradient 1, 

Water/acetonitrile/trif luoroacetic acid) rt 10.86 min. LC/MS 
(Magellan C18 Gradient 2, water/acetonitrile/trif luoroacetic 
acid) rt 1.79 min, 495 (M+l) + . 

20 

Example 33 

N- [a- (Benzothiazol-2-oyl) -4- (aminome thyl) benzyl] naphth-2- 
ylsulphonamide trif luoroacetate salt 

1 H nmr (d 4 methanol) 8.27-6.86 (15H, m, Ar) ; 6.07 (1H, s, C-H) ; 
25 3.91 (2H, s, 4-CH 2 ) . Hplc (Luna7, Gradient 4, 

Water/acetonitrile/trif luoroacetic acid) rt 3.93min. LC/MS 
(Magellan C18 Gradient 2, water/acetonitrile/trif luoroacetic 
acid) rt 1.79 min, 488 (M+l) + . 

30 Example 34 

Methyl ot-oxo-p-benzoylamino-4- (aminomethyl) -benzenepropionate 
trif luoroacetate salt 

(i) Methyl 4- ( BOC-aminomethyl ) -a-benzoylaminophenylacet at e 
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To a solution of l-hydroxy-7-azabenzotriazole (153 mg; 1.12 
mmol) in dimethylf ormamide ( 5 ml ) at 0°C was added l-[3- 

(dimethylamino) propyl] -3-ethylcarbodiimide hydrochloride (215 
mg; 1.12 mmol) . The reaction mixture was allowed to warm to 
5 room temperature over 30 minutes followed by the addition of 
benzoic acid (137 mg; 1.12 mmol). After stirring for a further 
30 minutes, methyl 4- (BOC-aminomethyl) -a-aminophenylacetate 

(300 mg; 1.02 mmol) was added and the reaction stirred for 18 
hours. The dimethylf ormamide was removed In vacuo and reaction 
10 mixture partitioned between ethyl acetate (40 ml) and saturated 
citric acid solution (40 ml) . The organic layer was washed with 
1M sodium bicarbonate solution (40 ml) and dried (MgS0 4 ). 
Purification on silica gel afforded the amide (325 mg; 80%) as 
a white solid. 

15 nmr (CDC1 3 ) 7.84 (2H, m, Ar) ; 7.48 (5H, m, Ar); 7.31 (2H, m, 
Ar); 7.17 (1H, d, J=6. 9Hz, N-H) ; 5.78 (1H, d, c7=6.9Hz, C-H) ; 
4.86 (1H, bs, N-H); 4.33 (2H, d, c7=5.9Hz, 4-CH 2 ); 3.79 (3H, s, 
OMe) ; 1.47 ( 9H, s, fc Bu) . 



20 (ii) a- [ (N-methyl-N-methoxy) amido] -4- [BOC ( aminomethyl ) ] -N- 
benzylbenz amide 

To a solution of N, O-dimethylhydroxylamine hydrochloride (2.89 
g; 0.03 mol) in anhydrous dichloromethane (200 ml) under argon 
at 0°C was added dimethylaluminium chloride ( 1M solution in 

25 hexane; 29.6 ml; 0.03 mol), dropwise from an addition funnel 
over 15 minutes. The reaction was stirred for 1 hour allowing 
the temperature to rise to room temperature. A solution of 
methyl 4- ( BOC- aminomethyl ) -a-ben zoyl ami nophenyl acetate (2.27 
g; 5.7 mmol) in anhydrous dichloromethane (50 ml) was then 

30 added dropwise and the resulting mixture stirred for 2 hours. 
Tris buffer (pH8.2; 30 ml; 50 mmol) was added and the aqueous 
layer extracted with dichloromethane (2x15 ml) . The combined 
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organic layers were dried (MgS0 4 ) . Purification on silica gel 
afforded the product (2.13 g; 88%) as a white solid. 
2 H nmr (CDC1 3 ) 7.73 (2H, m, Ar) ; 7.36 (5H, m, Ar); 7.20 (2H, m, 
Ar); 6.08 (1H, d, <J=7.2Hz, C-H); 4.83 (1H, bs, N-H) ; 4.22 (2H, 
5 d, cJ=5.8Hz, 4-CH 2 ); 3.43 (3H, m, N-Me); 3.15 (3H, s, OMe ) ; 1.37 
(9H, s, t Bu) . 

(iii) a-Carboxaldehydo-4- [BOC ( aminomethyl ) ] -N- 
benzylbenz amide 

10 To a solution of a- [ (N-methyl-N-methoxy ) amido ] -4 - 

[BOC (aminomethyl) ] -N-benzylbenzamide (730 mg; 1.68 mmol) in 
anhydrous tet rahydrof uran (40 ml) under argon at -78°C was 
added DIBAL-H (1M solution in toluene; 5.05 ml; 5.05 mmol) 
dropwise by syringe. The reaction was stirred for 1.5 hours and 

15 then quenched with Na 2 SO 4 .10H 2 O (1 g; 3.1 mmol) at -78°C. The 
mixture was stirred vigorously and allowed to warm to room 
temperature then filtered and reduced in vacuo to afford the 
product (586 mg; 93%) as a viscous yellow oil. 
2 H nmr (CDC1 3 ) 9.55 (1H, s, C(O)-H); 7.77 (2H, m, Ar); 7.40 

20 (4H, m, Ar); 7.34 (3H, S/ Ar); 5.65 (1H, d, J=5.8Hz, C-H); 4.91 
(1H, bs, N-H); 4.22 (2H, d, c7=6.0Hz, 4-CH 2 ); 
1.37 ( 9H, s, t Bu) . 

(iv) a- [ l-Hydroxy-2-tris (ethyl thiol) ethyl] -4- 
25 [BOC (aminomethyl) ] -N-benzylbenzamide 

To a solution of tris ( ethylthio ) methane (670 \il ; 3.47 mmol) in 
anhydrous tetrahydrof uran (10 ml) under argon at -78°C was 
added n BuLi (2.5M in hexane; 1.04 ml; 2.60 mmol) dropwise by 
syringe. After stirring for 1 hour, a-carboxaldehydo-4 - 
30 [BOC (aminomethyl) ] -N-benzylbenzamide (160 mg; 0.43 mmol) in 
tetrahydrof uran (5 ml) was added dropwise over 5 minutes. The 
reaction was stirred for 2 hours at -78°C and then warmed to - 
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45°C for a further 2 hours before being quenched with saturated 
aqueous ammonium chloride solution (2 ml) and allowed to warm 
to room temperature. Diethyl ether (10 ml) was added and the 
organic layer washed with brine (10 ml) and dried (MgS0 4 ). 
5 Purification on silica gel afforded the product (68 mg; 38%) as 
a viscous yellow oil. 

1 R nmr (CDC1 3 ) 7.81 (2H, m, Ar) ; 7.61 (1H, d, ,7=7. 4Hz, Ar) ; 
7.44-7.33 (5H, m, Ar) ; 7.17 (1H, s, Ar); 5.52 (1H, d, c7=7.3Hz, 
C-H); 4.72 (1H, bs , N-H) ; 4.21 (2H, d, J-5.8Hz, 4-CH 2 ); 3.91 
10 (1H, s, C-H); 2.74 (6H, m, 3CH 2 ); 1.38 (9H, s, ^u) ; 1.13 (9H, 
t, J=l . 5Hz, 3CH 3 ) . 

(v) Methyl oe-hydroxy-p-benzoylamino-4 - (BOC (aminomethyl) ) - 
benzenepropionate 

15 To a solution of a- [ 1 -hydroxy~2 - t r is ( ethylthiol ) ethyl ] -4 - 
[BOC (aminomethyl) ] -N-benzylbenzamide (68 mg; 0.12 mmol) in 
methanol (2 ml) and water (200 jjlI ) was added mercury ( 1 1 ) oxide 
(24 mg; 0.11 mmol) and mercury ( I I ) chloride (85 mg; 0.31 mmol). 
The resulting mixture was stirred at room temperature for 4 

20 hours then filtered through celite, the pad was washed with 

methanol (1 ml) and dichloromethane (2x2 ml) . Water (5 ml) and 
dichloromethane (5 ml) were added to the filtrate and the 
layers separated. The aqueous layer was washed with 
dichloromethane (3x5 ml) and the combined organics washed with 

25 70% aqueous ammonium acetate (10 ml) which was then re- 
extracted with dichloromethane (3x5 ml) and the combined 
organics washed with concentrated aqueous ammonium chloride 
solution (5 ml) , dried (MgS0 4 ) and reduced in vacuo to afford 
the product (52 mg; 100%) as a gum. 

30 X H nmr (CDC1 3 ) 7.69 (2H, d, ,7=8. 2Hz, Ar) ; 7.44-7.0 (7H, m, Ar); 
5.64 (1H, d, c7=8.9Hz, C-H); 4.82 (1H, bs, N-H); 4.53 (1H, s, C- 
H) ; 4.20 (2H, d, J=5.7Hz, 4-CH 2 ); 3.76 (3H, s, OMe ) ; 1.38 (9H, 
s, t Bu ) . 
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(vi) Methyl a-oxo-|3-benzoylamino- 4 - (BOC ( aminomethyl ) ) - 
benzenepropionate 

To a solution of methyl-oc-hydroxy-p-benzoylamino- 4 - 
5 (BOC (aminomethyl )) -benzenepropionate (52 mg; 0.12 mmol) in 
dichloromethane (5 ml) was added Dess-Martin Reagent (67 mg; 
0.16 mmol) . The reaction was stirred for 45 minutes then 
diethyl ether (10 ml), 1M sodium bicarbonate solution (5 ml) 
and sodium thiosulfate (0.5 g) were added and the reaction 
0 stirred vigorously. The reaction was further diluted with 
diethyl ether (10 ml) and water (5 ml) and the organic layer 
washed with 1M sodium bicarbonate solution (5 ml), water (2x5 
ml) . dried (MgS0 4 ) and reduced in vacuo to afford the product 
(44 mg; 85%) as a pale yellow solid. 
5 X H nmr (CDC1 3 ) 7.73 (2H, m, Ar) ; 7.47-7.11 (7H, m, Ar) ; 6.38 
(1H, d, J=6.3Hz, C-H) ; 4.86 (1H, bs, N-H) ; 4.22 (2H, d, 
J=5.7Hz, 4-CH 2 ); 3.74 (3H, s, OMe); 1.38 (9H, s, t Bu) . 

(vii) Methyl oc-oxo-p-benzoylamino-4 - (aminomethyl) - 
benzenepropionate trif luoroacetate salt 
To a solution of methyl-a-oxo-(3-benzoylamino-4 - 
(BOC (aminomethyl) ) benzenepropionate (23 mg; 0.054 mmol) in 
dichloromethane (1 ml) was added trif luoroacetic acid (1 ml). 
The reaction was stirred or 50 minutes and then reduced in 
vacuo and purified by preparative hplc to afford the product 
(5.4 mg; 2 3%) . 

1 H nmr (D 2 0) 7.50 (2H, m, Ar) ; 7.41-7.23 (7H, m, Ar); 5.26 (1H, 
s, C-H); 3.97 (2H, s, 4-CH 2 ); 3.57 (3H, s, OMe). Hplc (Luna7, 
Gradient 4, Water /acetonit rile/t rif luoroacetic acid) rt 2.49 
min. LC/MS (Magellan C18 Gradient 2, 

water /acetonitrile/trif luoroacetic acid) rt 1.21 min, 310 (M+l- 
NH 3 ) + - 
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1- [2- (Cyclopentanoylamino) propionyl] -N- (4 - ( ami nome thy 1) benzyl) 

2- pyrrolidinamide trifluoroacetate salt 

5 (i) N- [4-BOC (aminomethyl) benzyl] -1- ( 2 -aminopropionyl ) -2- 
pyrrolidinamide was prepared using standard peptide coupling 
procedures from Mono-BOC-1 , 4-bis (aminomethyl ) benzene which was 
prepared as described in the literature (J.Med. Chem, 1989, 32, 
391-396) . 

10 

(ii) To a solution of l-hydroxy-7-azabenzotriazole (36 mg; 0.2 
mmol) in dimethylf ormamide (5 ml) at 0°C was added l-[3- 
( dimethyl amino) propyl] -3-ethylcarbodiimide hydrochloride (50 
mg; 0.26 mmol), the reaction mixture was allowed to warm to 

15 room temperature over 30 minutes followed by addition of 
cyclopentanecarboxylic acid (28.2 (il; 0.26 mmol). After 
stirring for a further 30 minutes N- [ 4 -BOC ( aminomethyl ) benzyl ] 
1- (2-aminopropionyl) -2-pyrrolidinamide (87 mg; 0.22 mmol) was 
added and the reaction stirred for 18 hours. The 

20 dimethylf ormamide was removed in vacuo and reaction mixture 

partitioned between ethyl acetate (40 ml) and saturated citric 
acid solution (40 ml) . The organic layer was washed with 1M 
sodium bicarbonate solution (40 ml) and dried (MgS0 4 ) . The 
solvent was removed in vacuo and the product dissolved in 

25 anhydrous dichloromethane (10 ml) and trif luoroacetic acid (5 
ml) was added. After 1 hour the solvent was removed in vacuo 
and the residue purified by preparative chromatography to give 
the product (72 mg; 64%) as a white solid. 

1 H nmr (d 4 methanol) 7.31 (4H, s, Ar) ; 4.50 (1H, m, C-H) ; 4.35 
30 (3H, m, CH 2 , C-H); 4.00 (2H, s, CH 2 ) ; 3.74 (1H, m, C-H); 3.58 
(1H, m, C-H); 2.60 (1H, m, C-H); 2.14-1.49 (12H, m, Aliphatic) 
1.25 (3H, d, c7=7.0Hz, CH 3 ) . Hplc (Magellan C8, Gradient 1, 
Water/acetonitrile/trif luoroacetic acid) rt 7.46 min. LC/MS 
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(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacet ic 
acid) rt 1.50 min, 401 (M+l) + . 



Examples 36 to 48 

5 The following compounds were prepared following the method of 
Example 35. 

Example 36 

1- [2- ( Cyclohexy lace tylamino ) propionyl] -N- (4- 
10 (aminomethyl) benzyl) -2-pyrrolidinamide trifluoroacetate salt 

1 H nmr (d 4 methanol) 7.37 (4H, s, Ar) ; 5.48 (1H, s, C-H) ; 4.58 
(1H, q, J=l . 0Hz, C-H); 4.42 (2H, m, CH 2 ); 4.07 (2H, s, CH 2 ); 
3.84 (1H, m, C-H); 3.65 (1H, m, C-H); 2.26-1.90 (6H, m, 
Aliphatic); 1.69 (6H, m, Aliphatic); 1.32 (3H, d, J=7.0Hz, 
15 CH 3 ); 1.27-0.94 (5H, m, Aliphatic). Hplc (Magellan C8, Gradient 
1, Water/acetonitrile/trif luoroacetic acid) rt 8.48 min. LC/MS 
(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacetic 
acid) rt 1.64 min, 429 (M+l) + . 

20 Example 37 

1- [2- (Thienoylamino) propionyl] -N- (4- (aminomethyl) benzyl) -2- 
pyrrolidinamide trifluoroacetate salt 

1 H nmr (d 4 methanol) 7.82 (1H, m, Ar) ; 7.69 (1H, m f Ar) ; 7.42 
(4H, s f Ar); 7.16 (1H, m, Ar) ; 4.81 (1H, m, C-H); 4.47 (3H, m, 
25 CH 2 , C-H); 4.10 (2H, s, CH 2 ); 3.92 (1H, m, C-H); 3.74 (1H, m, 

C-H); 2.28-1.95 (4H, m, 2CH 2 ); 1.48 (3H, d, J=7.0Hz, CH 3 ). Hplc 
(Magellan C8, Gradient 1, Water /acetonitrile/trif luoroacetic 
acid) rt 7.54 min. LC/MS (Magellan C18 Gradient 2, 
water/acetonitrile/trif luoroacetic acid) rt 1.30 min, 415 
30 (M+l) + . 



Example 38 
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1- [2- ( Thenoy lamino ) pr opionyl ] -N- (4- ( aminome thyl ) benzyl ) -2- 
pyrrolidinamide trifluoroacetate salt 

1 H nmr (d 4 methanol) 7.31 (4H, m, Ar) ; 7.18 (1H, m, Ar) ; 6.86 
(2H, m, Ar) ; 4.50 (1H, q, c7=7.1Hz, C-H) ; 4.34 (3H, m, CH 2 , C- 
5 H); 4.00 (2H, s, CH 2 ); 3.67 (3H f m, CH 2 , C-H); 3.54 (1H, m, C- 
H); 2.13 (1H, m, C-H); 1.86 (3H, m, CH 2 , C-H); 1.27 (3H, d, 
J=7.0Hz, CH 3 ) . Hplc (Magellan C8, Gradient 1, 

Water/acetonitrile/trif luoroacetic acid) rt 7.65 min. LC/MS 
(Magellan C18 Gradient 2, water/acetonitrile/trif luoroacetic 
10 acid) rt 0.58 min, 429 (M+l) + . 
Example 39 

1- [2- (p-Hydroxyphenylacetylamino)propionyl] -N- (4- 

( aminome thyl) benzyl) -2 -pyrrolidinamide trifluoroacetate salt 

X H nmr (d 4 methanol) 7.41 (4H, s, Ar); 7.11 (2H, d, J=8.5Hz, 
15 Ar); 6.74 (2H, d, J=8.5Hz, Ar); 4.61 (1H, m, C-H); 4.43 (3H, m, 
CH 2 , C-H); 4.11 (2H, s, CH 2 ); 3.77-3.60 (2H, m, CH 2 ); 3.45 (2H, 
s, CH 2 ); 2.24-1.90 (4H, m, 2CH 2 ); 1.36 (3H, d f c7=7.0Hz, CH 3 ) . 
Hplc (Magellan C8, Gradient 1, 

Water/acetonitrile/trif luoroacetic acid) rt 7.10 min. LC/MS 
20 (Magellan C18 Gradient 2, water/acetonitrile/trif luoroacetic 
acid) rt 1.06 min, 439 (M+l) + . 

Example 40 

1- [2- (Benzenesulf onylamino) propionyl] -N- (4- 
25 (aminome thyl) benzyl) -2 -pyrrolidinamide trifluoroacetate salt 

1 H nmr (d 4 methanol) 8.00 (2H, m, Ar); 7.75 (3H, m, Ar); 7.53 
(4H, m, Ar) ; 4.52 (2H, m, CH 2 ); 4.32 (1H, q, c7=6.8Hz, C-H) ; 
4.24 (2H, s, CH 2 ) ; 4.19 (1H, m, C-H); 3.72 (2H, m, CH 2 ); 2.22- 
1.97 (4H, m, 2CH 2 ); 1.38 (3H, d, J=6.9Hz, CH 3 ). Hplc (Magellan 
30 C8, Gradient 1, Water /acetonitrile/trif luoroacetic acid) rt 
8.05 min. LC/MS (Magellan C18 Gradient 2, 

water /acetonitrile/trif luoroacetic acid) rt 1.54 min, 445 
(M+l) + . 
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Example 41 

1- [2- (Benzylsulf ony lamino ) pr opionyl ] -N- (4- ( ami nome thy 1) benzyl) - 

2 - pyrrolidinamide trifluoroacetate salt 

5 1 H nmr (d 4 methanol) 7.60 (9H, m, Ar); 4.62 (3H, m, CH 2 , C-H) ; 
4.56 (2H, s, CH 2 ); 4.31 (2H, s, CH 2 ); 4.11 (1H, m, C-H); 3.63 
(2H, m, CH 2 ); 2.42 (1H, m, C-H); 2.17 (3H, m, CH 2 , C-H); 1.46 
(3H, d, c7=6.9Hz, CH 3 ) - Hplc (Magellan C8, Gradient 1, 
Water/acetonitrile/trif luoroacetic acid) rt 8.34 min. LC/MS 
10 (Magellan C18 Gradient 2, water/acetonitrile/trif luoroacetic 
acid) rt 1.59 ruin, 459 (M-fl) + . 

Example 42 

N- [4- (Aminome thyl ) benzyl ] -3-Benzyloxycarbonylamino-6-methyl-2- 
15 pyridone-l-acetamide trifluoroacetate salt 

1 R nmr (d 4 methanol) 7.95 (1H, d, J=6.8Hz, Ar); 7.37 (9H, m, 
Ar); 6.27 (1H, d, c7=7.7Hz, Ar) ; 5.21 (2H, s, CH 2 ); 4.88 (2H, s, 
CH 2 ) ; 4.45 (2H, m, CH 2 ) ; 4.10 (2H, s, CH 2 ) ; 2.34 (3H, s, CH 3 ) . 
Hplc (Luna7, Gradient 4, Water/acetonitrile/trif luoroacetic 
20 acid) rt 3.56 min. LC/MS (Magellan C18 Gradient 2, 

water /acetonitrile/trif luoroacetic acid) rt 1.73 min, 435 
(M+l) + . 

Example 43 

25 N- [4- (Aminomethyl) benzyl] -3-acetylamino-6-methyl-2-pyridone-l- 
acetamide trifluoroacetate salt 

X H nmr (d 4 methanol) 8.34 (1H, d, J=7.7Hz, Ar) ; 7.57 (4H, m, 
Ar); 6.40 (1H, d, «J=7.8Hz, Ar); 5.05 (2H, s, CH 2 ); 4.60 (2H, s, 
CH 2 ); 4.25 (2H, s, CH 2 ); 2.49 (3H, s, CH 3 ); 2.32 (3H, s, CH 3 ) . 
30 Hplc (Luna7, Gradient , Water /acetonitrile/trif luoroacetic 
acid) rt 1.05 min. LC/MS (Magellan C18 Gradient 2, 
water/acetonitrile/trif luoroacetic acid) rt 0.42 min, 343 
(M+l) + . 
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Example 44 

N- [4- (Aminomethyl) benzyl] - 3 -Ben zy loxycarbony lamino- 6 - 
cyclohexylmethyl-2 -pyr i done- 1 -ace t amide trifluoroacetate salt 

5 X H nmr (CDC1 3 ) 7.88 (4H, m, 3N-H, Ar) ; 7.54 (1H, bs, N-H) ; 7.29 
(5H, m, Ar) ; 7.02 (4H, s, Ar) ; 6.05 (1H, d, ,7=7. 5Hz, Ar) ; 5.11 
(2H, s, CH 2 ); 4.52 (2H, s, CH 2 ); 4.15 (2H, s, CH 2 ); 3.68 (2H, s, 
CH 2 ) ; 2.42 (2H, d, <J=6.8Hz, CH 2 ) ; 1.63 (4H, m, 2CH 2 ) ; 1.40 (1H, 
m, C-H) ; 1.14 (4H, m, 2CH 2 ); 0.87 (2H, m, CH 2 ) . Hplc (Luna7, 
10 Gradient 4, Water /acetonitrile/trif luoroacetic acid) rt 4.37 
min. LC/MS (Magellan C18 Gradient 2, 

water /acetonitrile/trif luoroacetic acid) rt 2.43 min, 517 
(M+l) + . 

15 Example 45 

4 -Methyl -N- [4 - ( aminomethyl ) benzyl ] benzenesulphonamide 
trifluoroacetate salt 

1 H nmr (d 4 methanol) 7.86 (2H, d, c7=8.3Hz, Ar) ; 7.48 (6H, m, 
Ar); 4.19 (2H, s, CH 2 ) ; 4.16 (2H, s, CH 2 ); 2.55 (3H f s, CH 3 ). 
20 Hplc (Luna7, Gradient 4, Water /acetonitrile/trif luoroacetic 
acid) rt 3.24 min. LC/MS (Magellan C18 Gradient 2, 
water /acetonitrile/trif luoroacetic acid) rt 1.74 min, 291 
(M+l) + . 

25 Example 46 

2,4, 6-Trimethyl-N- [4- (aminomethyl) benzyl] benzenesulphonamide 
trifluoroacetate salt 

1 H nmr (d 4 methanol) 7.34 (4H, m, Ar) ; 7.02 (2H, s, Ar); 4.08 
(4H, s, 2CH 2 ) ; 2.61 (6H, s, 2CH 3 ); 2.31 (3H, s, CH 3 ) . Hplc 
30 (Luna7, Gradient 4, Water/acetonitrile/trif luoroacetic acid) rt 
3.67 min. LC/MS (Magellan C18 Gradient 2, 

water /acetonitrile/trif luoroacetic acid) rt 1.83 min, 319 
(M+l) + . 
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Example 47 

4 -Phenyl -N- [4 - ( aminome thy 1) benzyl] benzenesulphonamide 
trifluoroacetate salt 

5 1 H nmr (d 4 methanol) 7.95 (2H, d, ,7=8. 5Hz, Ar) ; 7.76 (2H, d, 

J=8.6Hz r Ar); 7.65 (2H, d, cJ=8.0Hz, Ar); 7.49 (3H, m, Ar) ; 7.35 
(4H, s, Ar); 4.14 (2H, s, CH 2 ); 4.02 (2H, s, CH 2 ) . Hplc (Luna7, 
Gradient 4, Water /acetonitrile/trif luoroacet ic acid) rt 3.95 
min. LC/MS (Magellan C18 Gradient 2, 
10 water /acetonitrile/trif luoroacetic acid) rt 2.32 min, 353 
(M+l) + . 

Example 48 

4-Acetylamino-N- [4 - ( aminome thyl) benzyl] benzenesulphonamide 
15 trifluoroacetate salt 

1 H nmr (d 4 methanol) 7.74 (4H, m, Ar) ; 7.35 (4H, s, Ar) ; 4.08 
(2H, s, CH 2 ) ; 4.07 (2H, s, CH 2 ); 2.17 (3H, s, CH3). Hplc 
(Luna7, Gradient 4, Water /acetonitrile/trif luoroacetic acid) rt 
2.60 min. LC/MS (Magellan C18 Gradient 2, 
20 water /acetonitrile/trif luoroacetic acid) rt 1.45 min, 334 
(M+l) + . 

Example 49 

N- [a- ( (6-Benzylamido) benzothiazol-2-oyl) -4- 
25 ( aminome thyl ) benzyl ] benzamide trifluoroacetate salt 

( i ) N-benzyl-benzothiazole-6-carboxamide 

To a solution of benzothiazole-6-carboxylic acid (1.0 g; 5.6 
mmol) in anhydrous dichloromethane (5 ml) was added l-[3- 
30 (dime thyl amino) propyl] -3-ethylcarbodiimide hydrochloride (1.17 
g; 6.1 mmol) and benzylamine (0.66 g; 6.1 mmol) . The resulting 
reaction mixture was stirred at room temperature for 18 hours. 
Water (5 ml) and ethyl acetate (10 ml) were added, the white 
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precipitate was filtered off and the filtrate layers were 
separated. The organic layer was washed with water (10 ml), 
brine (10 ml) and dried (MgS0 4 ) . Evaporation afforded the 
product as a yellow solid which was combined with the white 
5 precipitate collected earlier and recrystallised from ethyl 
acetate and hexane to afford the product as pale yellow 
crystals (540 mg; 36%). 

1 H nmr (d 4 methanol) 9.25 (1H, s, Ar) ; 8.46 (1H, s, Ar); 8.01 
(1H, d, J=8.7Hz, Ar); 7.90 (1H, d, c7=8.6Hz, Ar) ; 7.19 (5H, m, 
10 Ar) ; 4.50 (2H, s, CH 2 ) . 

(ii ) N- [a- ( 6-Benzylamidobenzothiazol-2-oyl ) -4- (BOC- 
aminomethyl ) benzyl ] benzamide 

To a solution of N-benzyl-benzothiazole-6-carboxamide (540 mg; 

15 2.01 mmol) in anhydrous tet rahydrof uran (20 ml) at -78°C under 
argon was added t butyl lithium (3.35 ml of 1.7m solution in 
pentane; 5.7 mmol) dropwise. After 10 minutes a solution of 
methyl 4- ( BOC-aminomethyl ) -a-benzoylaminophenylacetate (229 
mg; 0.57 mmol) in anhydrous tetrahydrof uran (5 ml) was added by 

20 cannula. The reaction was stirred for 45 minutes and then 

saturated aqueous ammonium chloride solution (5 ml) was added 
and the reaction allowed to warm to room temperature. Ethyl 
acetate (35 ml) and water (10 ml) were added and the layers 
separated, the organic layer was washed with saturated aqueous 

25 ammonium chloride solution (5 ml), water (5 ml) and brine (5 
ml) and dried (MgSCu) . Purification on silica gel gave the 
crude product as a yellow solid (111 mg; 30%) . 

(iii) N- [a- ( ( 6-Benzylamido ) benzothiazol-2-oyl ) -4- 

30 ( aminomethyl ) benzyl ] benzamide trif luoroacetate salt 

To a solution of N- [a- (( 6-Benzylamido ) benzothiazol-2-oyl ) -4- 

(BOC-aminomethyl ) benzyl] benzamide (100 mg; 0.16 mmol) in 
anhydrous dichloromethane (5 ml) was added trif luoroacet ic acid 
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(2 ml). After 1 hour the dichloromethane and t rif luoroacet ic 
acid were removed in vacuo. Dichloromethane (10 ml) and water 

(10 ml) were added and the layers separated, the organic layer 
was washed with 5% aqueous hydrochloric acid solution (2x10 ml) 
5 and the combined aqueous layers washed with dichloromethane (10 
ml) . The aqueous layers were purified by preparative hplc to 
give the desired compound (2 mg; 2%) as a white solid. 
X H nmr (d 4 methanol) 8.48 (1H, d, J=1.4Hz, Ar) ; 8.14 (1H, d, 
.J-8.7HZ, Ar); 7.99 (3H, m, Ar) ; 7.77 (2H, m, Ar); 7.65 (2H, d, 
10 cJ=7.9Hz, Ar); 7.47-7.16 (8H, m, Ar) ; 6.98 (1H, s, C-H) ; 4.51 

(2H, s, CH 2 ) ; 3.98 (2H, s, CH 2 ) - 

Example 50 

N- [alpha- (6- (Benzoylamino) benzothiazol-2-oyl) -4- 
15 (aminomethyl) benzyl] benzamide trifluoroacetate salt: 

( i ) 6-Aminobenzothiazole 

To a solution of 6-nitrobenzothiazole (1 g; 5.6 mmol) in 
ethanol (10 ml) was added 5% palladium on charcoal (catalytic). 

20 The reaction was put under a hydrogen atmosphere and stirred 
for 20 hours. The suspension was filtered through celite and 
washed through with ethanol (2x10 ml). The filtrate was reduced 
in vacuo and purified on silica gel to afford the product (770 
mg; 92%) as a yellow crystalline solid. 

25 X H nmr (CDC1 3 ) 8.62 (1H, s, Ar) ; 7.81 (1H, d, c7=8.7Hz, Ar) ; 
7.08 (1H, d, l7=2.4Hz, Ar) ; 6.80 (1H, m, Ar); 3.80 (2H, bs, 
NH 2 ) . 

(ii ) 6- (Benzoylamino) benzothiazole 

30 To a solution of benzoic acid (860 mg; 6.67 mmol) in 

dichloromethane (20 ml) was added 1- [ 3- ( dimethylamino ) propyl ] ~ 
3-ethylcarbodiimide hydrochloride (1.28 g; 6.67 mmol) and 6- 
aminobenzothiazole (1 g; 6.67 mmol). The reaction was stirred 
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for 20 hours then ethyl acetate (20 ml) and brine (20 ml) were 
added. The organic layer was washed with brine (20 ml), 1M 
sodium bicarbonate solution (20 ml), dried (MgS0 4 ) and reduced 
in vacuo. The crude product was purified by recrystallisat ion 
5 from ethyl acetate to give the product (770 mg; 45%) as white 
crystals . 

1 H nmr (d 4 methanol) 9.19 (1H, s, Ar) ; 8.64 (1H, d, <J=2.0Hz, 
Ar) ; 8.02 (3H, m, Ar) ; 7.79 (1H, m, Ar); 7.57 (3H, m, Ar) . 

10 ( iii ) N- [a- ( 6- ( Benzoyl ami no ) benzothiazol-2-oyl) -4- 

(BOCaminomethyl ) benzyl ] ben z amide 

To a solution of 6- (Benzoylamino) benzothiazole (770 mg; 3.03 
mmol) in dry tet rahydrof uran (20 ml) under argon at -78°C was 
added fc butyl lithium (3.6 ml of 1.7m solution in pentane; 6.06 

15 mmol) dropwise. After stirring for 30 minutes at -78°C methyl 
4- (BOC-aminomethyl ) -a-benzoylaminophenyl acetate (32 7 mg; 0.82 
mmol) in tet rahydrof uran (10 ml) was added dropwise over 20 
minutes. After stirring for 2 hours at -78°C, saturated 
ammonium chloride solution (3 ml) was added dropwise and the 

20 reaction allowed to warm to room temperature. Ethyl acetate (30 
ml) and saturated ammonium chloride solution (30 ml) were added 
and the organic layer washed with water (30 ml), brine (30 ml) 
and dried (MgS0 4 ) - Purification on silica gel gave the crude 
product (108 mg; 21%) . 

25 l R nmr ( d 4 methanol ) 8.67-7.32 (17H, m, Ar) ; 5.51 (1H, s, C-H) ; 
4.20 (2H, s, CH 2 ); 1.43 (9H, s, t Bu) . 

(iv) N- [alpha- ( 6- (Benzoylamino) benzothiazol-2-oyl) -4- 
( aminomethyl ) benzyl ] ben z amide trifluoroacetate salt 
30 To a solution of N- [alpha- ( 6- (Benzoylamino) benzothiazol-2-oyl ) - 
4- (BOCaminomethyl) benzyl] benzamide (108 mg; 0.17 mmol) in 
anhydrous dichloromethane (5 ml) was added t rif luoroacetic acid 
(2 ml) and the reaction stirred for 1 hour then reduced in 
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vacuo. The crude product was purified on silica gel to afford 
the product (53 mg; 49%). 

1 R nmr (d 6 dmso) 9.02 (1H, d, J=1.9Hz, Ar) ; 8.42 (3H, m, Ar) ; 
8.13 (5H, m, Ar); 7.85-7.64 (8H f m, Ar) ; 7.11 (1H, m, C-H); 
5 4.20 (2H, d, c7=4.9Hz, CH 2 ) - Hplc (Luna7, Gradient 4, 

Water /acetonitrile/trif luoroacet ic acid) rt 4.07 min . LC/MS 
(Magellan C18 Gradient 2, water /acetonitrile/trif luoroacet ic 
acid) rt 2.18 min, 521 (M+l) + . 

10 Example 51 

N- [4- (Minomethyl) benzyl] -6- ( naph th - 2 -yl -methyl) -2 ,5-dioxo-3- 
piperazineacetamide trifluoroacetate salt 

(i) p- (Benzyloxycarbonyl ) amino-2-naphthalene propanoic acid 
15 To a solution of D-naphthylalanine (500 mg; 2.33 mmol) in 

dioxan and water was added benzylchlorof ormate (437 mg; 2.56 
mmol) and sodium hydroxide (2.56 ml; 1M aqueous solution). The 
reaction mixture was stirred overnight and then reduced in 
vacuo. Ethyl acetate (30 ml) and saturated aqueous citric acid 
20 solution (30 ml) were added, the organic layer was washed with 
brine (30 ml) then dried (MgS0 4 ) and evaporated to give the 
product (385 mg; 47%) . 

(ii) N- [ (l-methoxycarbonyl-2- t butoxycarbonyl) ] ethyl-p- 
25 (Benzyloxycarbonyl) amino-2-naphthalene propanamide 

To a solution of (J- (Benzyloxycarbonyl) amino-2-naphthalene 
propanoic acid (385 mg; 1.10 mmol) in dimethylf ormamide (10 ml) 
was added diisopropylethylamine (300 mg; 2.32 mmol), HOBT (164 
mg; 1.21 mmol), TBTU (390 mg; 1.21 mmol) and Asp(O t Bu)OMe (246 
30 mg; 1.21 mmol). The reaction was stirred overnight and reduced 
in vacuo. Ethyl acetate (30 ml) and saturated aqueous citric 
acid solution (30 ml) were added, the organic layer was washed 
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1M sodium bicarbonate solution (30 ml) then dried (MgS0 4 ) and 
evaporated to give the product. 

(iii) N-[ ( l-methoxycarbonyl-2- t butoxycarbonyl ) ] ethyl-p- 
5 amino-2-naphthalene propanamide 

To a solution of N- [ ( l-methoxycarbonyl-2 - 

^utoxycarbonyl) ] ethyl-p- (Benzyloxycarbonyl ) amino-2 -naphthalene 
propanamide in methanol (10 ml) was added 5% palladium on 
charcoal in water (5 ml) . The reaction was put under a hydrogen 
10 atmosphere and stirred for three days then filtered through 
celite, washed through with methanol (3x20 ml) and water (2x20 
ml) and reduced in vacuo to afford the product. 

(iv) t Butyl-6- (naphth-2-yl-methyl) -2, 5-dioxo-3- 
15 piperazine acetate 

A solution of N- [ (l-methoxycarbonyl-2- t butoxycarbonyl) ] ethyl-(3- 
amino-2-naphthalene propanamide in methanol (20 ml) was heated 
at reflux overnight and then reduced in vacuo to afford the 
product . 

20 

(v) 6- (naphth-2-yl-methyl) -2, 5-dioxo-3-piperazineacetic acid 
To a solution of t Butyl 6- (naphth-2-yl-methyl ) -2 , 5-dioxo-3~ 
piperazineacetate in dichloromethane (5 ml) was added 

trif luoroacetic acid (1 ml) and the reaction stirred for 2 
25 hours. The reaction mixture was evaporated to afford the 
product (100 mg; 29% over 4 steps) . 

(vi) N- [4- (Aminomethyl) benzyl] -6- (naphth-2-yl-methyl ) -2,5- 
dioxo-3-piperazineacetamide tr if luoroacet ate salt 

30 To a solution of 6- (naphth-2-yl-methyl ) -2 , 5-dioxo-3- 

piperazineacetic acid (50 mg; 0.16 mmol) in dimethylf ormamide 
(2 ml) was added TBTU (52 mg; 0.16 mmol), t riethylamine (45 |Lil; 
0.32 mmol) and p-xylenediamine (already attached to 2- 
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chlorotritylchloride resin (1.05 mmol/g) following literature 
procedures, 31 mg; 0.032 ramol) . The reaction was stirred 
overnight and then the resin washed with dimethylf ormamide 

(3x10 ml), dichloromethane (3x10 ml), dimethylf ormamide (3x10 
5 ml) and dichloromethane (3x10 ml). The resin was then taken up 
in trif luroacetic acid (10 ml), water (1 ml) and tr iethylsilane 

(50 and left for 1 hour then filtered and evaporated. 

Purification by preparative hplc gave the product (17 mg; 12%). 
X H nmr (d 4 methanol) 7.89-7.31 (11H, m, Ar) ; 4.67 (2H, m, 2C-H) ; 
10 4.31 (2H, m, CH 2 ) ; 

4.09 (2H, s, CH 2 ); 3.42-2.53 (4H, m, 2CH 2 ). 

Example 52 

N- [4- (Aminomethyl ) benzyl ] -6- (3-chlorobenzyl) -2 , 5-dioxo-3- 
15 piperazineacetamide trifluoroacetate salt 

The title compound was made using the route of Example 51. 

X H nmr (d 4 methanol) 7.29 (8H, m, Ar) ; 4.91-4.23 (4H, m, CH 2 , 
2C-H) ; 4.11 (2H, d, J=1.9Hz, CH 2 ); 3.52-2.50 (4H, m, 2CH 2 ). 

20 Examples 53 to 73 

General Experimental 

Analytical HPLC s were performed on a Shimadzu LC6 gradient 
system equipped with an autosampler. Eluant A consisted of 
aqueous TFA (0.1 %) and eluant B consisted of 90 % acetonitrile 

25 and 10 % water, containing TFA (0.1 %). Gradient 1 elution 
began at 5 % B and increased to 100 % B over seven minutes. 
Gradient 2 elution began at 5 % B and increased to 100 % B over 
ten minutes. Gradient 3 elution began at 5 % B for one minute, 
increasing to 20 % B after the fourth minute, 40 % B after the 

30 14 th minute and then 100 % B after the 15 th minute. Gradient 5 
elution began at 5 % B and increased to 100 % B over 15 mins . 
The columns used were Luna 2 C18 (3 \i, 30 mm x 4.6 mm), Luna 2 
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C18 (5 fi, 150 mm x 2 mm) , a Symmetry Rp8 (3.5 \a, 50 x 2.1 mm) 
and a Jupiter C18 (2 mm x 150mm) . 

LC/MS were performed on a PESCIEX single quadrupole API-150EX 
5 instrument, equipped with a Luna 2 C18 column (3 [i, 30 mm x 4.6 
mm) eluting with 20 % to 100 % acetonitrile in water over five 
minutes (Gradient 4). 

The following examples were prepared as described for Example 
10 49. 

Example 53 

N- [a- ( (6- (4"Tolyl)methylamido)benzothiazol-2-oyl) -4- 
(aminomethyl) benzyl] benzamide trif luoroacetate salt. 

15 X H NMR (CDC1 3 ) : 8.70 ppm (1 H, s, benzothiazole C(7)H); 8.38 (1 
H, d, J = 9 Hz, benzothiazole C(4)H or C(5)H); 8.21 (1 H, d, J 
= 9 Hz, benzothiazole C(4)H or C(5)H); 8.03 (2 H, d, J = 10 Hz, 
4-aminomethylphenyl C(2)H/C(6)H or C (3) H/C (5) H) ; 7.89 (2 H, d, 
J = 10 Hz, Ar); 7.70 (1 H, d, ,7=8 Hz, Ph) ; 7.63 (4 H, t, J = 

20 8 Hz, Ph) ; 7.40 (2 H, d, J = 9 Hz, Tolyl C(2)H/C(6)H or 

C (3) H/C (5) H) ; 7.30 (2 H, d, J= 9 Hz, Tolyl C(2)H/C(6)H or 
C (3) H/C (5) H) ; 7.20 (1 H, s, ArCH (N ) C ( 0 ) ) ; 4.70 (2 H, s, 
CH 2 Tol); 4.22 (2 H, s, CH 2 NH 2 ); 2.45 (3 H, s, CH 3 ) - 

25 HPLC (Luna 2, Gradient 1): rt = 4.33 minutes. 

LC/MS (Luna 2, Gradient 4): rt = 2.37 minutes, 549 (MH) + . 

Example 54 

30 N- [a- (6- (Cyclohexylmethylamido)benzothiazol-2-oyl-4- 
(aminomethyl) benzyl] benzamide trif luoroacetate salt. 

1 R NMR (CDCI3) : 8.43 ppm (1 H, s, benzothiazole C(7)H); 8.12 (1 
H, d, J = 9 Hz, benzothiazole C(4)H or C(5)H); 7.92 (1H, d, J = 
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9 Hz, benzothiazole C(4)H or C(5)H); 7.77 (2 H, d, J = 10 Hz, 
4-aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C ( 5 ) H ) ; 7.63 (2 H, d, 
<J = 10 Hz, 4-aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C ( 5 ) H) ; 
7.50 - 7.35 (5 H, m, Ar) ; 6.97 (1 H, s, ArCH (N ) C ( O ) ) ; 3.97 (2 
5 H, s, CH 2 NH 2 ); 1.76 - 1.48 (6 H, m, cHex) ; 1.26 - 1.05 (3 H, m, 
cHex); 1.01 - 0.82 (2 H, m, cHex) . 

HPLC (Luna 2, Gradient 1): rt = 4.43 minutes. 

10 LC/MS (Luna 2, Gradient 4): rt = 2.42 minutes, 542 (MH) + . 

Example 55 

N- [a- (6- (Phenylamido)benzothiazol-2-oyl) -4- 
(aminomethyl) benzyl ] benzamide trifluoroacetate salt . 

15 

X H NMR (CDCI3) : 8.58 ppm (1 H, s, benzothiazole C(7)H); 8.30 (1 
H, d, J - 9 Hz, benzothiazole C(4)H or C(5)H); 8.17 (1 H, d, J 
= 9 Hz, benzothiazole C(4)H or C(5)H); 7.85 (2 H, d, J = 10 Hz, 
4-aminomethylphenyl C(2)H/C(6)H or C (3) H/C (5) H) ; 7.76 (2 H, d, 
20 <J = 10 Hz, 4-aminomethylphenyl C(2)H/C(6)H or C ( 3) H/C (5 ) H) ; 
7.57 (3 H, m, Ph) ; 7.40 (2 H, t, J= 7 Hz, Ph) ; 7.30 (2 H, m, 
Ph) ; 7.20 (1 H, t, J= 1 Hz, Ph) ; 5.83 (1 H, s, ArCH (N ) C ( O) ) ; 
4.04 (2 H, s, CH 2 NH 2 ) . 

25 HPLC (Luna 2, Gradient 1): rt = 4.27 minutes. 

LC/MS (Luna 2, Gradient 4): rt - 2.26 minutes, 521 (MH) + . 



Example 56 

30 N- [a- ( (6- (3-Methylbenzyl) amido) benzothiazol-2-oyl) -4- 
(aminomethyl) benzyl] benzamide trifluoroacetate salt . 
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l H NMR (CDCI3) : 8.53 ppm (1 H , s, benzothia zole C(7)H); 8.20 (1 
H, d, J= 9 Hz, benzothiazole C(4)H or C(5)H); 8.01 (1 H, d, J 
= 9 Hz, benzothiazole C(4)H or C(5)H); 7.82 (2 H, d, J = 10 Hz, 
4-aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C ( 5 ) H) ; 7.68 (2 H, d, 
5 J = 10 Hz, 4-aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C (5) H) ; 

7.55 - 7.41 (6 H, m, Ar) ; 7.15 (4 H, m, Ar) ; 7.02 (2 H, s, Ar); 
4.52 (2 H, s, CH 2 NH) ; 4.03 (1 H, s, CH 2 NH 2 ) ; 2.28 (3 H, s, CH 3 ). 

HPLC (Luna 2, Gradient 1): rt - 4.37 minutes. 

10 

LC/MS (Luna 2, Gradient 4): rt = 2.37 minutes, 550 (MH) + . 
Example 57 

N- [a- [6- (R) - (Indan-l-amido)benzothiazol-2-oyl] -4- 
15 (aminomethyl) benzyl benzamide trif luoroacetate salt. 

2 H NMR (CDCI3) : 8.48 ppm (1 H, s, benzothiazole C(7)H); 8.15 (1 
H, d, J = 9 Hz, benzothiazole C(4)H or C(5)H); 7.97 (1 H, d, J 
= 9 Hz, benzothiazole C(4)H or C(5)H); 7.75 (2 H, d, J = 10 Hz, 
4-aminomethylphenyl C(2)H/C(6)H or C (3) H/C (5) H) ; 7.60 (2 H, d, 
20 J = 10 Hz, 4-aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C ( 5) H) ; 7.5 
- 7.3 (4 H, m, Ar) ; 7.25 - 7.05 (4 H, m, Ar); 6.96 (1 H, s, 
Ar) ; 5.55 (1 H, m, ArCH (N) C (O) ) ; 3.95 (1 H, s, CH 2 NH 2 ); 2.95 (1 
H, m, indane C(l)H); 1.92 (2 H, m, indane C(3)H 2 ); 1.20 (2 H, 
m, indane C (2 ) H 2 ) . 

25 

HPLC (Luna 2, Gradient 1): rt = 4.43 minutes. 
LC/MS (Luna 2, Gradient 4): rt = 2.48 minutes, 562 (MH) + . 
30 Example 58 

N- [a- (6- (2-Fluorobenzylamido)benzothiazol-2-oyl) -4- 
( aminomethyl ) benzyl ] benzamide trif luoroacetate salt . 



WO 01/27096 



PCT/GBOO/03832 



- 75 - 

1 H NMR (CDCI3) : 8.48 ppm (1 H, s f Ar) ; 8.15 (1 H, d, J = 9 Hz, 
benzothiazole C(4)H or C(5)H); 7.97 (1 H, d, J = 9 Hz, 
benzothiazole C(4)H or C(5)H); 7.78 (2 H, d, J = 10 Hz, 4- 
aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C (5) H) ; 7.68 (2 H, d, J 
5 = 10 Hz, 4-aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C ( 5 ) H) ; 7.49 
- 7.30 (5 H, m, Ar) ; 7.28 - 7.15 (2 H, m, Ar); 7.10 - 6.96 (3 
H, m, 2 x Ar and ArCH(NBz)); 4.57 (2 H, s, CH 2 NHC (O) ) ; 3.98 (2 
H, s, CH 2 NH 2 ) . 

10 HPLC (Luna 2, Gradient 1): rt = 4.22 minutes. 

LC/MS (Luna 2, Gradient 4): rt = 2.21 minutes, 554 (MH) + . 

Example 59 

15 N- [a- (6- (Benzylamido)benzothiazol-2-oyl) -4- 

(aminomethyl) benzyl] acetamide trif luoroacetate salt. 

1 H NMR (d 4 MeOH) : 8.46 ppm (1 H, s, benzothiazole C(7)H); 8.13 
(1 H, d, J = 7.5 Hz, benzothiazole C(4)H or C(5)H); 7.95 (1 H, 
d, J = 7.5 Hz, benzothiazole C(4)H or C(5)H); 7.52 (1 H, d, J = 
20 7.5 Hz, Ar) ; 7.36 - 7.09 (8 H, m, Ar); 6.78 (1 H, s, CHNH); 
4.51 (2 H, s, CH 2 NHC0) ; 3.92 (2 H, s, CH 2 NH 2 ); 2.04 (3 H, s, 
NHCOCH3) . 

HPLC (Luna 2, Gradient 1): rt = 3.52 minutes. 

25 

LC/MS (Luna 2, Gradient 4): rt = 1.98 minutes, 473 (MH) + . 
Example 60 

N- [a- (6- (Phenylamido)benzothiazol-2-oyl) -4 ( aminome thy 1) benzyl] 
30 acetamide trif luoroacetate salt. 

1 R NMR (d 4 MeOH): 8.74 ppm (1 H, s, benzothiazole C(7)H); 8.37 
(1 H, d, J = 7.5 Hz, benzothiazole C(4)H or C(5)H); 8.24 (1 H, 
d, J = 7.5 Hz, benzothiazole C(4)H or C(5)H); 7.82 (2 H, d, J = 
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7.25 Hz, 4-aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C (5 ) H) ; 7.72 
(2 H, d, J = 7.25 Hz, 4-aminomethylphenyl C(2)H/C(6)H or 
C (3) H/C (5) H) ; 7.56 - 7.21 (5 H, m, Ph) ; 6.98 (1 H, s, CHNH ) ; 
4.02 (2 H, s, CH 2 NH 2 ) ; 2.16 (3 H, s, NHCOCH 3 ) . 

5 

HPLC (Luna 2, Gradient 1): rt = 3.35 minutes. 

LC/MS (Luna 2, Gradient 4): rt = 1.88 minutes, 459 (MH) + . 

10 The following ten examples were prepared in an analogous manner 
to Example 50, using the indicated carboxylic acid to form an 
amide from 6-aminobenzothiazole , and the indicated derivative 
of 4 - ( aminomethyl ) phenylglycine . 

15 Example 61 

N- [a- (6- (Phenylacetylamino) benzothiazol-2-oyl) -4- 
( aminomethyl) benzyl] benzamide trifluoroacetate salt. 

From phenylacetic acid and methyl 4- ( t-butoxycarbonylamino- 
methyl ) -a- (benzoyl amino ) phenyl acetate . 

20 

X H NMR (d 4 MeOH) : 8.54 ppm (1 H, s, benzothiazole C(7)H); 8.09 
(1 H, d, J = 7.5 Hz, benzothiazole C(4)H or C(5)H); 7.96 - 7.82 
(4 H, m, Ar) ; 7.7 9 - 7.21 (11 H, m, Ar); 4.0 8 (2 H, s, CH 2 NH 2 ) ; 
3.76 (2 H, s, CH 2 Ph) . 

25 

HPLC (Luna 2, Gradient 1): rt = 4.37 minutes. 
LC/MS (Luna 2, Gradient 4): rt = 2.26 minutes, 535 (MH) + . 
30 Example 62 

N- [a- [ (6- (4-Chlorophenyl) acetylamino) benzothiazol-2 -oyl ] -4- 
( aminomethyl) benzyl] benzamide trifluoroacetate salt. 
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From 4 -chlorophenylacetic acid and methyl 4- (t- 

bu t oxy ca r bony 1 amino -methyl ) -a- (benzoyl amino ) phenyl acetate . 

X H NMR (d 4 methanol): 8.54 ppm (1 H, s, benzothiazole C(7)H); 
5 8.09 (1 H, d, J= 7.5 Hz, benzothiazole C(4)H or C(5)H); 7.93 
(2 H, d, l7 = 7 Hz, 4-chlorophenyl C(2)H/C(6)H or C (3) H/C (5 ) H) ; 
7.76 (2 H, d, <J = 7 Hz, 4 -chlorophenyl C(2)H/C(6)H or 
C (3) H/C (5) H) ; 7.70 - 7.43 (6 H, m, Ar) ; 7.36 (4 H, s, Ar) ; 7.09 
(1 H, s, CHNH); 4.10 (2 H, s, CH 2 NH 2 ); 3.76 (2 H, s, CH 2 PhCl). 

10 

HPLC (Luna 2, Gradient 1): rt = 4.60 minutes. 
LC/MS (Luna 2, Gradient 4): rt - 2.56 minutes, 570 (MH) + . 
15 Example 63 

N- [a- [ (6- (3 -Chlorophenyl) acetyl ami no) benzothiazol-2-oyl] -4- 
( aminome thy 1 ) benzyl ] benzamide trif luoroacetate salt. 

From 3-chlorophenylacetic acid and methyl 4-(t- 
butoxycarbonylamino-methyl ) -a- (benzoylamino) phenylacetate . 

20 

X H NMR (d 4 MeOH) : 8.48 ppm (1 H, s, benzothiazole C(7)H); 8.00 
(1 H, d, J = 7.5 Hz, benzothiazole C(4)H or C(5)H); 7.63 - 7.27 
(10 H, m, Ar) ; 7.20 (4 H, s, Ar) ; 6.95 (1 H, s, CHNH); 3.94 (2 
H, s, CH 2 NH 2 ) ; 3.64 (2 H, s, CH 2 PhCl). 

25 

HPLC (Luna 2, Gradient 1): rt = 4.58 minutes. 

LC/MS (Luna 2, Gradient 4): rt = 2.42 minutes, 570 (MH) + . 

30 Example 64 

W- [a- [6- ( Cyclohexanoy lamino ) benzo thiazol - 2 -oy 1 ] -4- 
( aminome thy 1 ) benzyl ] benzamide trif luoroacetate salt . 
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From cyclohexanecarboxylic acid and methyl 4-(t- 

bu t ox ycarbonyl amino -methyl ) -a- (benzoyl amino ) phenylacetate . 

X H NMR (d 4 MeOH) : 8.39 ppm (1 H, s, benzothiazole C(7)H); 7.92 
5 (1 H, d, J = 7.5 Hz, benzothiazole C(4)H or C(5)H); 7.79 (2 H, 
d, J = 7 Hz, 4-aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C ( 5 ) H) ; 
7.61 (8 H, m, Ar); 6.92 (1 H, s, CHNH); 3.78 (2 H, s, CH 2 NH 2 ) ; 
2.41 - 2.22 (1 H, m, CHCO cHex) ; 1.90 - 1.10 (10 H, m, cHex) . 



10 HPLC (Luna 2, Gradient 1): rt = 4.52 minutes. 



LC/MS (Luna 2, Gradient 4): rt = 2.34 minutes, 527 (MH) + . 
Example 65 

15 N- [a- (6- ( Phenylace ty lamino ) benzothiazol-2-oyl) -4- 

(aminomethyl) benzyl] acetamide trifluoroacetate salt. 

From phenylacetic acid and methyl 4- (t-butoxycarbonylamino- 
methyl ) -a- ( a cety lamino ) phenylacetate . 

20 1 H NMR (d 4 MeOH): 8.40 ppm (1 H, s, benzothiazole C(7)H); 7.98 
(1 H, d, J= 7.5 Hz, benzothiazole C(4)H or C(5)H); 7.60 - 7.44 
(3 H f m, Ar); 7.35 - 7.08 (7 H, m, Ar) ; 6.86 (1 H, s f CHNH) ; 
3.86 (2 H, s, CH 2 NH 2 ) ; 3.61 (2 H, s, COCH 2 Ph); 1.94 (3 H, s, 
NHCOCH3) . 

25 

HPLC (Luna 2, Gradient 1): rt = 3.68 minutes. 

LC/MS (Luna 2, Gradient 4): rt - 1.91 minutes, 473 (MH) + . 



30 Example 66 

N- [a- (6- (Benzoylamino)benzothiazol-2-oyl) -4- 

(aminomethyl) benzyl] cyclohexylacetamide trifluoroacetate salt . 
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From benzoic acid and methyl 4- (t-butoxycarbonylamino-methyl) - 
a- (cyclohexylacetylamino) phenylacetate . 

1 H NMR (d 4 MeOH) : 8.52 ppm (1 H, s, benzothiazole C(7)H); 8.08 
5 - 7.71 (5 H , m, Ar) ; 7.62 - 7.29 (6 H, m, Ar) ; 6.76 (1 H, s, 
Ar); 3.99 (2 H, s, CH 2 NH 2 ); 2.10 (2 H, s, COCH 2 cHex) ; 1.80 - 
1.48 (5 H, m, cHex) ; 1.28 - 0.72 (5 H, m, cHex) . 

HPLC (Luna 2, Gradient 1): rt = 4.48 minutes. 

10 

LC/MS (Luna 2, Gradient 4): rt = 2.42 minutes, 541 (MH) + . 
Example 67 

N- [a- (6- (4-Isopropylbenzoylamino)benzothiazol-2-oyl) -4- 
15 (aminomethyl) benzyl] cyclohexylacetamide trifluoroacetate salt. 

From 4-isopropylbenzoic acid and methyl 4-(t- 
butoxycarbonylamino-methyl ) -ce- 
(cyclohexylacetylamino) phenylacetate . 

20 X H NMR (d 4 MeOH): 8.60 ppm (1H, s, benzothiazole C(7)H); 8.12 

(1 H, d, J = 7.5 Hz, benzothiazole C(4)H or C(5)H); 8.05 - 7.80 
(3 H, m, Ar) ; 7.68 (2 H f d, J= 7 Hz, Ar) ; 7.45 (4 H, d, J = 
7.5 Hz, Ar); 6.90 (1 H, s, CHNH) ; 4.10 (2 H, s, CH 2 NH 2 ); 3.08 
- 2.96 (1 H, m, CH(CH 3 ) 2 ); 2.30 - 2.15 (2 H, m, COCH 2 cHex) ; 1.87 
25 - 1.60 (5 H, m, cHex); 1.43 - 1.18 (10 H, m, cHex, 2 x CH 3 ) ; 
1 . 10 - 0 . 92 (2 H, m, cHex) . 

HPLC (Luna 2, Gradient 1): rt = 5.18 minutes. 
30 LC/MS (Luna 2, Gradient 4): rt = 3.10 minutes, 583 (MH) + . 



Example 68 
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N- [a- (6- (2-Naphthylamino)benzothiazol-2-oyl) -4- 

( aminome thyl ) benzyl ] cyclohexylacetamide trifluoroacetate salt. 

From 2-naphthoic acid and methyl 4- (t-butoxycarbonylamino- 
methyl) -a- ( cyclohexylacetylamino ) phenylacet ate . 

5 

X H NMR (d 4 MeOH) : 8.60 ppm (1 H, s, benzothiazole C(7)H); 8.42 
(1 H, s, naphthyl C(l)H); 8.03 (1 R, d, J = 7.5 Hz, 
benzothiazole C(4)H or C(5)H); 7.98 - 7.74 (6 H, m, Ar) ; 7.60 - 
7.45 (3 H, m, Ar) ; 7.35 (2 H, d, J= 7 Hz, Ar) ; 6.77 (1 H, s, 
10 CHNH); 3.94 (2 H, s, CH 2 NH 2 ); 2.18-2.02 (2 H, m, COCH 2 cHex) ; 
1.87 - 1.50 (6 H, m, cHex) ; 1.31 - 1.04 (3 H, m, cHex); 1.00 - 
0.77 (2 H, m, cHex) . 

HPLC (Luna 2, Gradient 1): rt = 5.06 minutes. 

15 

LC/MS (Luna 2, Gradient 4): rt = 2.88 minutes, 591 (MH) + . 
Example 69 

N- [a- (6- (l-Naphthoylamino)benzothiazol-2-oyl) -4- 
20 (aminome thyl) benzyl] cyclohexylacetamide trifluoroacetate salt. 

From 1-naphthoic acid and methyl 4- (t-butoxycarbonylamino- 
methyl) -a- (cyclohexylacetylamino) phenylacetate . 

1 H NMR (d 4 MeOH): 8.69 ppm (1 H, s, benzothiazole C(7)H); 8.38 
25 - 7.40 (13 H, m, Ar); 6.88 (1 H, s, CHNH); 4.10 (2 H, s, 

CH 2 NH 2 ) ; 2.32 - 2.08 (2 H, m, COCH 2 cHex) ; 1.92 - 1.58 (6 H, m, 
cHex) ; 1.39 - 0.89 (5 H, m, cHex) . 

HPLC (Luna 2, Gradient 1): rt = 4.95 minutes. 

30 

LC/MS (Luna 2, Gradient 4): rt = 2.66 minutes, 591 (MH) + . 
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Example 70 

N- [a- [ (6-Benzylsulfonylamino) benzothiazol -2 -oyl ] -4- 
( aminome thyl ) benzyl ] acetamide trifluoroacetate salt . 

From benzylsulf onic acid and methyl 4- (t-butoxycarbonylamino- 
5 methyl ) -a- ( acetyl amino ) phenylacetate . 

X H NMR (d 4 MeOH) : 7.80 ppm (1 H, d, J = 7.5 Hz, benzothiazole 
C(4)H or C(5)H); 7.56 (1 H, s, benzothiazole C(7)H); 7.41 (2 H, 
d, J = 7.2 Hz, Ar) ; 7.24 (2 H, d, J = 7.5 Hz, Ar) ; 7.13 - 6.80 
10 (7 H, m, Ar) ; 6.64 (1 H, s, CHNH) ; 4.27 (2 H, s, CH 2 NH 2 ); 3.82 
(2 H, s, CH 2 S0 2 ) ; 1.86 (3 H, s, COCH3) . 

HPLC (Luna 2, Gradient 1): rt = 3.55 minutes. 

15 LC/MS (Luna 2, Gradient 4): rt = 1.78 minutes, 509 (MH) + . 

Example 71 

N-Phenyl-2- [ (4 -aminome thyl) phenylacetyl] benzothiazol-6-amide 
trifluoroacetate salt . 

20 

J^O-Dimethyl [4- (N-t- 

butoxycarbonylaminome thyl ) phenylacetyl ] hydroxylamide 

A solution of (A7-t-butoxycarbonyl ) -4-aminomethylphenylacetic 
25 acid (980 mg, 3.7 ramol) in dry dichloromethane (20 mL) was 
stirred at room temperature and 1- ( 3-dimethylaminopropyl ) -3- 
ethylcarbodiimide hydrochloride (740 mg, 3.9 mmol), N,0- 
dimethylhydroxylamine hydrochloride (380 mg, 3.9 mmol) and 
triethylamine (540 |U,L, 390 mg, 3.9 mmol) were added. The 
30 mixture was stirred for three days before it was diluted with 
dichloromethane (20 mL) , washed with water (10 mL) , 5 % aqueous 
HC1 (10 mL) , water (10 mL) and brine (10 mL) and dried over 
magnesium sulfate. After evaporation of the solvent under 
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reduced pressure the residue was purified by flash column 
chromatography on silica gel (2:1 hexane / acetone) to afford 
the amide (1.05 g, 92 %) as a pale yellow viscous oil. 

5 N-Phenyl-benzothiazole-6-amide 

Benzothiazole-6-carboxylic acid (1.0 g, 5.6 mmol) and l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide hydrochloride (1.2 g, 
6.1 mmol) were stirred in dry dichloromethane (25 mL) and 

10 aniline (560 jaL, 570 mg, 6.1 mmol) was added by syringe. The 
mixture was stirred overnight before water (10 mL) and 
dichloromethane (20 mL) were added. The layers were separated 
and the aqueous phase was extracted with ethyl acetate (25 mL) . 
The combined organic solvents were washed with 5 % aqueous HC1 

15 (10 mL) , water (10 mL) and brine (10 mL) and dried over 

magnesium sulfate. Evaporation of the solvents under reduced 
pressure afforded the amide (1.31 g, 92 %) as a pale orange 
solid which was not purified further. 

20 N-phenyl-2- [ (4-N-t- 

butoxycarbonylaminomethyl)phenylacetyl]benzothiazol-6-amide 

A solution of i\7-phenyl benzothiazole- 6-amide (214 mg, 0.84 
mmol) in dry THF (5 mL) was cooled to -78 °C and n-butyllithium 
25 (2.07 M in hexane, 0.81 mL, 1.69 mmol) was added dropwise by 
syringe, causing the solution to turn red. After 15 minutes a 
solution of N, O-Dimethyl [4-(A7-t- 

butoxycarbonylaminomethyl ) phenyl -acetyl ] hydroxy 1 amide (130 mg, 
0.42 mmol) in dry THF (1.5 mL) was added by cannula. The 
30 mixture was stirred for 1 hour before saturated aqueous NH 4 C1 
(4 mL) was added and the mixture allowed to warm to room 
temperature. The layers were separated and the organic phase 
diluted with diethyl ether (10 mL) before being washed with 
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water (5 mL) and brine (5 rtiL) . The combined washings were 
extracted with ethyl acetate (5 mL) and the organics dried over 
magnesium sulfate. After evaporation of the solvents under 
reduced pressure, the residue was purified by flash column 
5 chromatography on silica gel (4:1 to 3:1 hexane / acetone and 
then methanol) to afford the benzothiazole ketone (81 mg, 38 %) 
as a pale yellow solid. 

N-Phenyl-2- [ (4-aminomethyl)phenylacetyl]benzothiazol-6-amide 
10 trifluoracetate salt 

A solution of the N-protected benzothiazole ketone (75 mg) in 
dichloromethane (5 mL) was stirred at room temperature and 
trif luoroacetic acid (1 mL) was added. After 30 minutes the 
15 dichloromethane and excess trif luoroacetic acid were evaporated 
under reduced pressure. The residue was purified by flash 
column chromatography on silica gel (10 - 20 % methanol in 
chloroform) and then preparative HPLC to afford the free amine 
(14 mg, 23 %) as a pale yellow solid. 

20 

X H NMR (d 6 DMSO) : 8.92 ppm (1 H, s, benzothiazole C(7)H); 8.50 
(1 H, d, J = 10 Hz, benzothiazole C(4)H or C(5)H); 8.27 (1 H, 
d, J = 10 Hz, benzothiazole C(4)H or C(5)H); 8.22 (1 H, br s, 
NH) ; 7.88 (2 H, d, J = 10 Hz, 4 -aminomethylphenyl C(2)H/C(6)H 
25 or C (3) H/C (5) H) ; 7.48 (5 H, s, Ph) ; 7.42 (2 H, d, J = 10 Hz, 4- 
aminomethylphenyl C(2)H/C(6)H or C ( 3 ) H/C ( 5 ) H) ; 7.19 (1 H, t, J 
= 9 Hz, NH) ; 4.76 (2 H, s, ArCH 2 C(0)); 4.10 (2 H, q, J = 6 Hz, 
CH 2 NH 3 + ) . 

30 HPLC (Luna 2, File 8): rt = 12.06 min. 



LC/MS (Luna 2, Gradient 4): rt = 2.53 min, 472 (MH-NH 3 ) + . 
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Example 72 

N-4-Pyridyl-2- [4- (aminomethyl) phenylacetyl] benzothiazol-6-amide 
bis ( tr if luoroace tate ) salt . 

Prepared as in Example 71, using 4-aminopyridine instead of 
5 aniline. 

l H NMR (d 4 MeOH) : 8.72 ppm (1 H, s, benzothia zole C(7)H); 8.59 
(2 H, d, J = 9 Hz, 4-aminomethylphenyl C(2)H/C(6)H or 
C (3) H/C (5) H) ; 8.48 (3 H, m, 4-aminomethylphenyl C(2)H/C(6)H or 
10 C(3)H/C(5)H and benzothia zole C(4)H or C(5)H); 8.13 (1 H, d, J 
= 10 Hz, benzothiazole C(4)H or C(5)H); 7.37 (2 H, d, J= 9 Hz, 
4-aminopirydyl C(2)H/C(6)H or C (3) H/C ( 5) H) ; 7.32 (2 H, d, J = 9 
Hz, 4-aminopirydyl C(2)H/C(6)H or C (3 ) H/C (5) H) ; 4.58 (2 H, s, 
ArCH 2 C(0)); 4.02 (2 H, s, CH 2 NH 2 ). 

15 

HPLC (Luna 2, Gradient 1): rt = 2.82 min. 
LC/MS (Luna 2, Gradient 4): rt - 1.35 min, 403 (MH) + . 
20 Example 73 

2- [4 - (Aminomethyl) phenylacetyl] benzothiazole trif luoroace tate 
salt. 

Prepared as in Example 71, using benzothiazole instead of 6- 
amidobenzothiazole 

25 

1 H NMR (d 4 MeOH): 8.12 (1 H, d, J - 8 Hz, benzothiazole C(7)H); 
8.02 (1 H, d, J = 8 Hz, benzothiazole C(4)H); 7.52 (2 H, m, 
benzothiazole C(5)H, C(6)H); 7.45 (4 H, 2 x d, 
aminomethylphenyl) ; 4.55 (2 H, s, ArCH 2 C(0)); 4.01 (2 H, s, 
30 CH 2 NH 3 ) . 



HPLC (Jupiter C18, Gradient 5) rt - 10.2 mins 
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Example 74 

4- (Aminomethyl) benzyl thiazol-2-yl ketone trifluoroacetate salt 

synthesised as described for Example 71 using thiazole instead 
of 6-amidobenzothiazole 
5 1H NMR (d4 MeOH) 8.00 ppm (1 H, d, J = 3Hz, thiazole C(5)H); 
7.91 (1 H, d, J = 3Hz, thiazole C(4)H); 7.32 (4H, s, 
aminomethylphenyl) ; 4.41 (2 H, s, CH2CO) ; 3.98 (2 H, s, 
CH2NH2) . 

HPLC (Jupiter C18, Gradient 5): rt = 8.09 minutes) 

10 

Example 75 

N- [a- [ (5-Naphth-2-yl) thiazol-2-oyl] -4- (aminomethyl) benzyl] 
benzamide trifluoroacetate salt 

15 i.) 2-Azido-2 ' -acetonaphthone 

A solution of 2-bromo-2 1 -acetonaphthone (3.43 g, 13.8 mmol) in 
acetone (30 mL) was stirred at room temperature and sodium 
azide (1.79 g, 27.5 mmol) was added. The suspension was 
stirred for 18 hours, filtered and the solvent evaporated to 

20 afford the azido ketone (2.50 g, 86 %) which was not purified 
further . 

ii.) 2-Amino-2 ' -acetonaphthone hydrochloride salt 

A solution of the azide (2.0 g, 9.6 mmol) in methanol (50 mL) 

25 was stirred at room temperature and HC1 (6 N, 2 mL, 12 mmol) 

and 10% Pd/C (0.25 g) were added. The flask was evacuated, the 
atmosphere replaced with hydgrogen and the suspension stirred 
vigorously for three hours. The catalyst was removed by 
filtration and the solvent evaporated to afford the amine 

30 hydrochloride as a pale yellow solid (2.10 g, 100 %). 



iii . ) Af-Formyl-2-amino-2 1 -acetonaphthone 
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The amine hydrochloride (2.09 g, 9.4 mmol) and l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide hydrochloride (2.0 g, 
10.4 mmol) were stirred in dichloromethane (50 mL) and formic 
acid (715 ^iL, 870 mg, 18.9 mmol) and t r iethylamine (2.63 mL, 
1.91 g, 18.9 mmol) were added by syringe. The mixture was 
stirred for 2.5 hours when further 1- ( 3-dimethylaminopropyl ) -3- 
ethylcarbodiimide hydrochloride (1.0 g, 5.2 mmol) and formic 
acid (500 \xL, 610 mg, 13.2 mmol) were added. The mixture was 
stirred for a further 15 hours. Water (30 mL) was then added 
and the layers were separated. The organic phase was washed 
with saturated aqueous citric acid (30 mL) , water (30 mL) , 
saturated aqueous sodium bicarbonate (30 mL) and brine (30 mL) 
and dried over magnesium sulfate. Evaporation of the solvent 
afforded the formamide as a yellow-brown solid (1.85 g, 92 %) 
which was not purified further. 

iv. ) 5- (2-Naphthyl) thiazole 

A solution of the formamide (1.85 g, 8.7 mmol) in dry THF (50 
mL) was stirred at 0 °C under argon. Solid P 2 S 5 (2.51 g, 11.3 
mmol) was added and the mixture stirred for 75 minutes. 
Aqueous hydrochloric acid (2 N, 20 mL) was added and the 
mixture was diluted with diethyl ether (50 mL) and ethyl 
acetate (50 mL) , causing a precipitate to form. This was 
removed by filtration through Celite before the aqueous phase 
was separated. The organic solution was washed with water (30 
mL) , saturated sodium bicarbonate (30 mL) and brine (30 mL) and 
dried over magnesium sulfate. The solvents were removed under 
reduced pressure and the residue was purified by flash column 
chromatography on silica gel (1 % diethyl ether in 
dichloromethane) to afford the thiazole as a yellow solid (840 
mg, 4 6 %) . 
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1 R NMR (CDCI3) 8.75 ppm (1 H, s, thiazole C(2)H); 8.12 (1 H, s, 
thiazole C(4)H); 7.97 (1 H, s, naphthyl C(l)H); 7.85 - 7.74 (3 
H, m, naphthyl C(4)H, C(5)H and C(8)H) ; 7.64 (1 H, d, J = 11 
Hz, naphthyl C(3)H); 7.48 - 7.40 (2 H, m, naphthyl C(6)H and 
5 C (7) H) . 

N- [a- [ (5-Naphth-2-yl) thiazol-2-oyl] -4- (aminomethyl) benzyl] 
ben z amide trifluoroacetate salt: 

The remainder of the synthesis is analogous to Example 1 using 
10 methyl 4- (BOC-aminomethyl ) -a-benzoylaminophenylacetate and 5- 
naphthyl-thiazole 

*H NMR (d 4 MeOH) : 8.02 ppm (1 H, s, thiazole C(4)H); 8.21 (1 H, 
s, naphthyl C(l)H); 7.90 - 7.30 (13 m, Ar) ; 6.91 (1 H, s, 
ArCH(N)C(0) ) ; 4.01 (2 H, s, ArCH 2 NH 2 ). 
15 HPLC (Luna 2, Gradient 2): rt = 4.75 minutes. 

LC/MS (Luna 2, Gradient 4): rt = 2.75 minutes, 478 (MH) + . 

Example 7 6 

N- [a- [5- (1 , 5-Benzodioxepin-7-yl) thiazol-2-oyl] -4- 
20 ( aminomethyl ) benzyl ] benzamide 

Prepared in an analogous fashion to Example 75, starting with 
7- (2-bromoacetyl) -1, 5-benzodioxepine . 

X H NMR (d 4 MeOH): 8.02 ppm (1 H, s, thiazole C(4)H);7.86 - 7.70 
(3 H, m, Ar) ; 7.53 - 7.20 (6 H, m, Ar) ; 7.14 - 7.03 (2 H, m, 
25 Ar); 6.90 - 6.80 (2 H, m, Ar and ArCH (N) C (O) ) ; 4.17 - 4.03 (4 
H, m, benzodioxepine C(2)H 2 and C(4)H 2 ); 3.73 (2 H, s, 
ArCH 2 NH 2 ) ; 2.06 (2 H, pentet, J - 6 Hz, benzodioxepine C(3)H 2 ). 
HPLC (Luna 2, Gradient 2): rt = 4.25 minutes. 
LC/MS (Luna 2, Gradient 4): rt = 2.26 minutes, 500 (MH) + . 
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Example 77 

N- [alpha- (5-Phenylthiazol-2-oyl) -4- (aminomethyl) - 
benzyl] benzamide TFA. 

Prepared in an analogous fashion to Example 75, starting with 
5 2-bromoacetophenone 

1 R NMR (d 4 methanol): 8.32 (1 H, s, CH thiazole) ; 7.78 - 7.60 
(4 H, m, Ar); 7.57 - 7.44 (5 H, m, Ar); 7.40 (2 H, d, J = 7.2 
Hz, Ar); 7.19 (2 H, d, J = 7.2 Hz, Ar) ; 6.39 (1 H, s, CHNHS0 2 ) 
4.06 (2 H, s, CH 2 NH 2 ); 2.29 (3 H, s, CH 3 Tol). 
10 Hplc (Luna 2, Gradient 1): rt - 4.61 minutes. 

LC/MS (Luna 2, Gradient 4): rt = 2.03 minutes, 478 (M + H) + . 

Example 78 

N- [alpha- (5-Phenylthiazol-2-oyl) -4- (aminomethyl) benzyl] -4- 
15 methylbenzenesulfonamide TFA. 

Prepared in an analogous manner to Example 75 starting with 2- 
bromoacetophenone and using methyl 4- (BOC-aminomethyl ) -a- [ ( 4- 
methyl ) phenylsulf onylamino] phenylacetate (see Example 27 ) 
X H NMR (d 6 dmso) : 9.37 (1 H, d, J = 6.5 Hz, NH) ; 8.63 (1 H, s, 
20 CH thiazole); 8.20 (2 H, br s, NH 2 ) ; 7.97 (2 H, d, J = 7.2 Hz, 
Ar); 7.86 (2 H, d, <J = 7.2 Hz, Ar) ; 7.70 - 7.47 (10 H, m, Ar) ; 
6.89 (1 H, d, J = 6.5 Hz, CHNHCO) ; 4.07 (2 H, d, J = 4.9 Hz, 
CH 2 NH 2 ) . 

Hplc (Luna 2, Gradient 1): rt = 4.24 minutes. 
25 LC/MS (Luna 2, Gradient 4) : rt = 2.07 minutes, 428 (M + H) + . 

Example 7 9 

N- [alpha- (Thiazol-2-oyl) -4- (aminomethyl) benzyl] benzamide 
30 trif luoroacetate salt 

Prepared as described for Example 75 using thiazole as startin 
material and then using a- [ (N-methyl-N-methoxy ) amido] -4- (BOC- 
aminomethyl ) -N-benzylbenzamide (see Example 33). 
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Claims 

1 . A compound of general formula I 



H 2 N- 



NcH 2 ). < 



R 2 



in which : - 

Ar represents an aromatic ring of formula 

10 




which is unsubstituted or substituted by one or two 
substituents selected independently from a halogen atom, a (1- 
15 4C)alkyl group and a (l-4C)alkoxy group; 

A 1 represents O, NH, S, CH or CH=CH; and A 2 and A 3 are each 
selected independently from CH, O, S, N and NH; provided that 
A 1 , A 2 and A 3 are selected so that they, together with the 
20 carbon atoms to which they are attached, form an aromatic ring; 

R 1 represents a hydrogen atom, an amino group or a group of 
formula NHX 1 (CH 2 ) b R 3 ; 

25 R 2 represents a group of formula COR 4 or, when R 1 represents a 
group of formula NHX 1 (CH 2 ) bR 3 , a hydrogen atom; 



X 1 represents a bond, CO, S0 2 , COO or CONH; 



WO 01/27096 



PCT/GB00/03832 



- 91 - 

a represents 0, 1 or 2; 

b represents 0 or an integer of from 1 to 4; 

5 R 3 represents an unsubst ituted or substituted aromatic, 

heterocyclic, (1-10C) alkyl, (2-10C) alkenyl, (2-10C) alkynyl or 
(3-10C) cycloalkyl group; 

R 4 represents a group of formula COR 5 , a group of formula CF 2 R 6 
10 or an unsubstituted or substituted heteroaromatic group of 
formula 

-<, 

R 5 represents a (1-6C) alkyl, fluoro ( 1-6C) alkyl or (3- 
15 10C) cycloalkyl group, an unsubstituted or substituted aromatic 
or heterocyclic group, a group of formula OR 7 or a group of 
formula NR 8 R 9 ; 

R 6 represents a fluorine atom, a (1-6C) alkyl, fluoro ( 1-6C) alkyl 
20 or (3-10C) cycloalkyl group, an unsubstituted or substituted 
aromatic or heterocyclic group, a group of formula COOR 10 or a 
group of formula CONR^R 12 ; 

A 4 represents O, NH or S; 

25 

A 5 represents O, NH or S; and 

R 7 , R 8 , R 9 , R 10 , R 11 and R 12 are each selected independently from 
a hydrogen atom, a (1-6C) alkyl group, a ( 3-6C) cycloalkyl group 
30 and an unsubstituted or substituted aromatic group; or 




or 
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(i) phenyl, naphthyl, furyl, benzofuryl, thienyl, 
benzothienyl, pyrrolyl, indolyl, pyridyl or pyrimidyl which is 
unsubstituted or substituted by ( 1-4C) alkylenenedioxy or by 
one, two or three substituents selected independently from 
5 a halogen atom; 
a cyano group; 
a nitro group; 
an (l-4C)alkyl group; 
a (2-4C) alkenyl group; 
10 a (2-4C) alkynyl group; 

a (3-7C) cycloalkyl ( 1-4C) alkyl group; 
a halo ( 1-4C) alkyl group; 

a group of formula (CH 2 ) C X 2 (CH 2 ) d X 3 R 13 in which c represents 0, 1 
or 2, d represents 0, 1 or 2, X 2 represents 0, S, SO, S0 2 , NR 14 

15 CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , X 3 

represents a bond, O, S, SO, S0 2 , NR 15 , CO, CONH, NHCO, OCONH, 
NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 13 represents a hydrogen atom 
an (1-4C) alkyl group, a ( 2-4C) alkenyl group, a (2-4C) alkynyl 
group, a halo ( 1-4C) alkyl group, a ( 3-7C) cycloalkyl group, a 

20 thienyl group or a phenyl group that is unsubstituted or 

substituted by one or two substituents selected independently 
from a halogen atom, an (1-4C) alkyl group and a (l-4C)alkoxy 
group, R 14 and R 15 each independently represents a hydrogen 
atom, a (1-4C) alkyl group or, together with R 13 and the 

25 nitrogen atom to which they are attached, a pyrrolidinyl , 
piperidinyl or morpholino group; and 

a phenyl or naphthyl group that is unsubstituted or substitute 
by ( 1-4C) alkylenenedioxy, or one or two substituents selected 
from a halogen atom, a cyano group, a nitro group, an (1- 
30 4C) alkyl group, a ( 2-4C ) al kenyl group, a (2-4C) alkynyl group, 
halo (1-4C) alkyl group, a group of formula (CH 2 ) e X 4 (CH 2 ) f R 16 in 
which e represents 0, 1 or 2, f represents 0, 1 or 2, X 4 
represents 0, S, SO, S0 2 , NR 17 , CO, CONH, NHCO, OCONH, NHCOO, 
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COO, OCO, S0 2 NH or NHS0 2 , R 16 represents a hydrogen atom, an (1- 
4C)alkyl group, a (2-4C) alkenyl group, a (2-4C) alkynyl group, a 
halo ( 1-4C) alkyl group, a (3-7C) cycloalkyl group, a thienyl 
group or a phenyl group that is unsubst ituted or substituted by 
5 one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group and a (l-4C)alkoxy group, R 17 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
with R 16 and the nitrogen atom to which they are attached, a 
pyrrolidinyl , piperidinyl or morpholino group; 

10 

(ii) pyrrolidinyl, piperidinyl, piperazinyl, or 2,3- 
dihydrobenzof uranyl unsubst ituted or substituted by one, two or 
three of: 

a (1-4C) alkyl group; 
15 oxo; 

a group of formula -X 6 - (CHR 18 ) g -X 7 - (CH 2 ) h -R 19 in which g 
represents 0, 1 or 2, h represents 0, 1 or 2, X 6 represents O, 
S, SO, S0 2 , NR 20 , CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH 
or NHS0 2 , X 7 represents a bond, O, S, SO, S0 2 , NR 21 , CO, CONH, 

20 NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 18 and R 19 each 

independently represents a hydrogen atom, an (1-4C) alkyl group, 
a (2-4C) alkenyl group, a (2-4C) alkynyl group, a halo ( 1-4C) alkyl 
group, a ( 3-7C) cycloalkyl group, a thienyl group, a pyrrolyl 
group or a phenyl group that is unsubstituted or substituted by 

25 one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group, a hydroxy group and a (l-4C)alkoxy 
group, and R 20 and R 21 each independently represents a hydrogen 
atom, a (1-4C) alkyl group or, together with R 19 and the 
nitrogen atom to which they are attached, a pyrrolidinyl, 

30 piperidinyl or morpholino group; and 

a group R 22 in which R 22 is ( 3-7C) cycloalkyl ( 1-4C) alkyl or a 
phenyl, naphthyl, phenyl ( 1-4C) alkyl or naphthyl ( 1-4C) alkyl 
group that is unsubstituted or substituted on any phenyl or 
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naphthyl moeity by ( 1-4C) alkylenedioxy or one or two 
substituents selected from a halogen atom, a cyano group, a 
nitro group, an (1-4C) alkyl group, a (2-4C) alkenyl group, a (2- 
4C)alkynyl group, a halo ( 1-4C) alkyl group, a group of formula 
5 (CH 2 ) ±X 8 (CH 2 ) jR 23 in which i represents 0, 1 or 2, j represents 
0, 1 or 2, X 8 represents O, S, SO, S0 2 , NR 24 , CO, CONH, NHCO, 
OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 23 represents a 
hydrogen atom, an (1-4C) alkyl group, a (2-4C) alkenyl group, a 
(2-4C) alkynyl group, a halo ( 1-4C) alkyl group, a (3- 

10 7C) cycloalkyl group, a thienyl group or a phenyl group that is 
unsubstituted or substituted by one or two substituents 
selected independently from a halogen atom, an (1-4C) alkyl 
group and a (l-4C)alkoxy group, R 24 represents a hydrogen atom, 
a (1-4C) alkyl group or, together with R 23 and the nitrogen atom 

15 to which they are attached, a pyrrolidinyl , piperidinyl or 
morpholino group; or 

(iii) a ( 3-10C) cycloalkyl group that is unsubstituted or 

substituted by one, two or three (1-4C) alkyl groups. 



20 



8 . 



A compound as claimed in claim 7, in which R 3 is a 



group of formula 




X 6 -(CHR 18 ) g -X 7 -(CH 2 ) h -R 



19 



25 




19 



or 
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o 



9. A compound as claimed in Claim 7 , in which R 3 represents 
cyclohexyl, adamantyl, phenyl, 2-naphthyl, 4-methylphenyl , 3,5- 

5 dimethylphenyl, 2 , 4 , 6-trimethylphenyl , 4-isopropylphenyl , 3- 
methyl-4-nitrophenyl , 3-methyl-4-aminophenyl , 4- 
isopropoxyphenyl, 3, 4-dimethoxyphenyl, 4-phenylphenyl , 4- 
phenoxyphenyl, 4-benzyloxyphenyl , 4- (2-phenoxyethoxy) phenyl, 4- 
(N, N-dimethyl amino) phenyl, 4- (N-acetylamino) phenyl, 4- 
10 methanesulphonylphenyl, 4-hydroxyphenyl , 2, 3-dihydrobenzof uran- 
5-yl, l-acetylpiperidin-4-yl, 1- (2- 

acetylaminopropionyl ) pyrrolidin-2-yl , 1- (2- (2-thienyl) - 
acetylaminopropionyl) pyrrolidin-2-yl , 1- (2- 

cyclopentanoylaminopropionyl) pyrrolidin-2-yl , 1- (pyrrol-2- 
15 oyl ) pyrrol idin-2-yl, 3-benzyloxycarbonylamino-6-methyl-pyrid-2 - 
one-l-yl, 1- ( 2-cyclohexylacetylaminopropionyl ) -pyrrolidin-2-yl, 
1- (2- (2-thienyl) carbonylaminopropionyl ) -pyrrolidin-2-yl , 1- (2- 
( 4-hydroxyphenyl ) acetylaminopropionyl) -pyrrolidin-2-yl, 1- (2- 
phenylsulf onylaminopropionylpyrrolidin-2-yl, 1- (2- 
20 benzyl sulf onylaminopropionylpyrrolidin-2-yl , 3 -acetyl amino- 6- 
me thyl-py rid- 2 -one-l-yl , 3-benzyloxycarbonyl-amino- 6- 
cyclohexylmethyl-pyrid-2-one-l-yl , 6- (naphth-2-yl ) methyl-2 , 5- 
dioxopiperazin-3-yl or 6- ( 3-chlorobenzyl ) -2, 5-dioxopiperazin-3- 

yi. 

25 

10. A compound as claimed in any one of Claims 1 to 9, in 
which R 2 represents COR 4 and R 4 represents an unsubstituted or 
substituted heteroaromatic group of formula 
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N 




or 



in which the heteroaromat ic group is unsubstituted or 



substituted by ( 1-4C) alkylenedioxy or by one or two 
substituents selected independently from 
5 a halogen atom; 
a cyano group; 
a nitro group; 
an (l-4C)alkyl group; 
a (2-4C) alkenyl group; 
10 a (2-4C) alkynyl group; 
a halo ( 1-4C) alkyl group; 

a group of formula (CH 2 ) k X 9 (CH 2 ) m R 25 in which k represents 0, 1 
or 2, m represents 0, 1 or 2, X 9 represents O, S, SO, S0 2 , NR 26 , 
CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 25 

15 represents a hydrogen atom, an (1-4C) alkyl group, a (2- 

4C) alkenyl group, a (2-4C) alkynyl group, a halo (1-4C) alkyl 
group, a ( 3-7C) cycloalkyl group, an indanyl group, an aromatic 
or heteroaromatic group that is unsubstituted or substituted by 
one or two substituents selected independently from a halogen 

20 atom, a (1-4C) alkyl group and a group of formula 

(CH 2 ) W X 14 (CH 2 ) X R 38 in which w represents 0, 1 or 2, x represents 
0, 1 or 2, X 14 represents O, S, SO, S0 2 , NH, CONH, NHCO, NHS0 2 , 
or S0 2 NH and R 38 represent a hydrogen atom, a (1-4C) alkyl group 
or a phenyl group that is unsubstituted or substituted by a 

25 halogen atom, a (1-4C) alkyl group or a(l-4C)alkyl group, R 26 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
with R 25 and the nitrogen atom to which they are attached, a 
pyrrolidinyl, piperidinyl or morpholino group; and 
a phenyl or naphthyl group that is unsubstituted or substituted 

30 by (1-4C) alkylenedioxy or by one or two substituents selected 
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from a halogen atom, a cyano group, a nitro group, an (1- 
4C)alkyl group, a ( 2-4C) alkenyl group, a (2-4C) alkynyl group, a 
halo (1-4C) alkyl group, a group of formula (CH 2 ) n X 10 (CH 2 ) P R 27 in 
which n represents 0, 1 or 2, p represents 0, 1 or 2, X 10 
5 represents O, S, SO, S0 2 , NR 28 , CO, CONH, NHCO, OCONH, NHCOO, 
COO, OCO, S0 2 NH or NHS0 2 , R 27 represents a hydrogen atom, an (1- 
4C) alkyl group, a (2-4C) alkenyl group, a (2-4C) alkynyl group, a 
halo (1-4C) alkyl group, a ( 3-7C) cycloalkyl group, a thienyl 
group or a phenyl group that is unsubstituted or substituted by 
10 one or two substituents selected independently from a halogen 
atom, an (1-4C) alkyl group and a (l-4C)alkoxy group, R 28 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
with R 27 and the nitrogen atom to which they are attached, a 
pyrrolidinyl , piperidinyl or morpholino group. 

15 

11. A compound as claimed in Claim 10, in which the 
heteroaromatic group is a group of formula 



in which: 

20 R 29 and R 30 are together ( 1-4C) alkylenedioxy or are each 

selected independently from 

a hydrogen atom; 

a halogen atom; 

a cyano group; 
25 a nitro group; 

an (1-4C) alkyl group; 

a (2-4C) alkenyl group; 

a (2-4C) alkynyl group; 

a halo (1-4C) alkyl group; 




or 
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a group of formula (CH 2 ) q X 1:L (CH 2 ) r R 33 in which q represents 0, 1 
or 2, r represents 0, 1 or 2, X 11 represents O, S, SO, S0 2 , 
NR 34 , CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 33 
represents a hydrogen atom, an (l-4C)alkyl group, a (2- 
5 4C)alkenyl group, a (2-4C) alkynyl group, a halo ( 1-4C) alkyl 
group, a ( 3-7C) cycloalkyl group, a thienyl group or a phenyl 
group that is unsubstituted or substituted by one or two 
substituents selected independently from a halogen atom, an (1- 
4C) alkyl group and a (l-4C)alkoxy group, R 34 represents a 
10 hydrogen atom, a (1-4C) alkyl group or, together with R 33 and 
the nitrogen atom to which they are attached, a pyrrolidinyl , 
piperidinyl or morpholino group; and 

a phenyl or naphthyl group that is unsubstituted or substituted 
by ( 1-4C) alkylenedioxy or by one or two substituents selected 

15 from a halogen atom, a cyano group, a nitro group, an (1- 

4C) alkyl group, a (2-4C) alkenyl group, a (2-4C) alkynyl group, a 
halo ( 1-4C) alkyl group, a group of formula (CH 2 ) S X 12 (CH 2 ) t R 35 in 
which s represents 0, 1 or 2, t represents 0, 1 or 2, X 12 
represents O, S, SO, S0 2 , NR 36 , CO, CONH, NHCO, OCONH, NHCOO, 

20 COO, OCO, S0 2 NH or NHS0 2 , R 35 represents a hydrogen atom, an (1- 
4C) alkyl group, a (2-4C) alkenyl group, a ( 2-4C ) alkynyl group, a 
halo ( 1-4C) alkyl group, a ( 3-7C) cycloalkyl group, a thienyl 
group or a phenyl group that is unsubstituted or substituted by 
one or two substituents selected independently from a halogen 

25 atom, an (1-4C) alkyl group and a (l-4C)alkoxy group, R 36 

represents a hydrogen atom, a (1-4C) alkyl group or, together 
with R 35 and the nitrogen atom to which they are attached, a 
pyrrolidinyl, piperidinyl or morpholino group; and 

30 R 31 and R 32 are together ( 1-4C) alkylenedioxy or are each 
selected independently from 
a hydrogen atom; 
a halogen atom; 
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a cyano group; 
a nitro group; 
an (l-4C)alkyl group; 
a (2-4C) alkenyl group; 
5 a (2-4C) alkynyl group; 

a halo ( 1-4C ) alkyl group; and 

a group of formula (CH 2 ) U X 13 (CH 2 ) V R 37 in which u represents 0, 1 

or 2, v represents 0, 1 or 2, X 13 represents O, S, SO, S0 2 , 

NR 38 , CO, CONH, NHCO, OCONH, NHCOO, COO, OCO, S0 2 NH or NHS0 2 , R 37 

10 represents a hydrogen atom, an (1-4C) alkyl group, a (2- 

4C) alkenyl group, a ( 2-4C ) alkynyl group, a halo ( 1-4C) alkyl 
group, a ( 3-7C ) cycloalkyl group, an indanyl group, an aromatic 
or heteroaromatic group that is unsubstituted or substituted by 
one or two substituents selected independently from a halogen 

15 atom, a (1-4C) alkyl group and a group of formula 

(CH 2 ) W X 14 (CH 2 ) X R 38 in which w represents 0, 1 or 2, x represents 
0, 1 or 2, X 14 represents O, S, SO, S0 2 , NH, CONH, NHCO, NHS0 2 , 
or S0 2 NH and R 38 represent a hydrogen atom, a (1-4C) alkyl group 
or a phenyl group that is unsubstituted or substituted by a 

20 halogen atom, a (1-4C) alkyl group or a(l-4C)alkyl group, R 38 
represents a hydrogen atom, a (1-4C) alkyl group or, together 
with R 37 and the nitrogen atom to which they are attached, a 
pyrrolidinyl , piperidinyl or morpholino group. 

25 12. A compound as claimed in Claim 11, in which the 
heteroaromatic group is a group of formula 



in which: R represents a hydrogen atom and R is a hydrogen 
atom; a halogen atom; a cyano group; a nitro group; an (1- 
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4C)alkyl group; a ( 2-4C ) alkenyl group; a (2-4C) alkynyl group; a 
halo ( 1-4C) alkyl group; a group of formula ( CH 2 ) U X 13 ( CH 2 ) V R 37 in 
which u represents 0, 1 or 2, v represents 0, 1 or 2, X 13 
represents 0, S, SO, S0 2 , NR 38 , CO, CONH, NHCO, OCONH, NHCOO, 
5 COO, OCO, S0 2 NH or NHS0 2 , R 37 represents a hydrogen atom, an (1- 
4C) alkyl group, a (2-4C) alkenyl group, a ( 2-4C) alkynyl group, a 
halo ( 1-4C) alkyl group, a ( 3-7C) cycloalkyl group, an indanyl 
group, an aromatic or heteroaromatic group that is 
unsubst ituted or substituted by one or two substituents 

10 selected independently from a halogen atom, a (1-4C) alkyl group 
and a group of formula (CH 2 ) W X 14 (CH 2 ) X R 38 in which w represents 
0, 1 or 2, x represents 0, 1 or 2, X 14 represents O, S, SO, S0 2 , 
NH, CONH, NHCO, NHS0 2 , or S0 2 NH and R 38 represent a hydrogen 
atom, a (1-4C) alkyl group or a phenyl group that is 

15 unsubstituted or substituted by a halogen atom, a (1-4C) alkyl 
group or a(l-4C)alkyl group, R 38 represents a hydrogen atom, a 
(1-4C) alkyl group or, together with R 37 and the nitrogen atom 
to which they are attached, a pyrrolidinyl , piperidinyl or 
morpholino group. 

20 

13. A compound as claimed in Claim 12, in which R 37 represents 
a hydrogen atom, an (1-4C) alkyl group, a (2-4C) alkenyl group, a 
(2-4C) alkynyl group, a halo ( 1-4C) alkyl group, a (3- 
7C) cycloalkyl . group, a thienyl group or a phenyl group that is 
25 unsubstituted or substituted by one or two substituents 

selected independently from a halogen atom, an (1-4C) alkyl 
group and a (l-4C)alkoxy group. 



14. A compound as claimed in any one of Claims 11 to 13, which 
30 is of the formula 
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Ie 



5 

15. A compound as claimed in Claim 14, which is of the formula 




10 (Ih) 

in which R 1 represents a hydrogen atom or a group of formula 
NHX 1 (CH 2 ) b R 3 ' 

16. A compound as claimed in any one of Claims 11 to 15, in 
15 which R 31 is a group of formula (CH 2 ) U X 13 (CH 2 ) V R 37 in which X 13 is 

NHCO, CONH or S0 2 NH, u is 0; and v is 0 or 1. 

17. A compound as claimed in any one of Claims 11 to 16, in 
which R 1 represents a hydrogen atom or a group of formula 

20 NHX^CH^bR 3 in which R 3 represents a ( 1-10C) alkyl , (3- 
10C) cycloalkyl, phenyl or naphthyl group. 

18. A process for the preparation of a compound as claimed in 
any one of Claims 1-17, which comprises deprotecting a compound 

25 of formula 
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